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1.  The  Developmen-t  of  the  Monferrous  Metals  Processing 

Industry 

/5his  is  a  translation  of  an  article  written  by  lU 
P,  Bazhenov  in  Byulleteu* '  Tsvetnov  Metallurgii  (Bulletin 
of  Honferrous  Metallurgy)  j  Ho  19/20  (96—97 )>  1957 j  puges 

83“87£7 

The  growth  of  all  branches  of  industry  after  the  Great 
October  Socialist  Revolution  was  aecompahied  by  a  signal  • 
rise  in  the  demand  for  various  types  of  foiled  products  from 
nonferrous  metals  and  alloys.  The  nonf erf ous  metals  pro- •  . 
cessing  industry  acquired  considerable  importance* 

Rolled  products  from  nonferrous  metals  and* alloys 
are  a' component  part  of  many  machines ^  appara*^ 

tusesj  instruments  and  device s«  The-  broad  use  of  rolled 
products  and  alloys  stems  from  the  specificity  of  the  re¬ 
quirements.  necessary  for  the  performance  of  individual  units 
and  parts  of  machines,  apparatuses  and  instruments.  Such 
requirements  peirbain  to  high  anti-corrosion  properties  to-*- 
gether  with  high  strength  characteristics  of  the  material, 
high  electric  conductivity  or  electric  resistance,  and- heat 
nr©  si  s’fco.noG 

A  considerable  amoxmt  of  nonferrous  products  in  the 
form  of  brass  and  copper  strips  is  applied  in  the  automobile 
and  aviation  industries  in  the  manufacture  of  pipes  for  the 
radiators  of  tractors,  cars  and  propeller  aircraft,  and  in 
the  form  of  brass  plates,  copper  sheets  and  pipes,  and  plum¬ 
bous  bi-ass  rods  in  chemical  equipment  building. 

The  manufacture  of  steam  turbines  requires  many  brass 
and  cupronickel  pipes.  Pipes  of  copper  and  rods  of  manganous 
brass  and  stannous  and  manganese -silicate  bronzes  find  v/ide- 
spread  application  in  shipbuilding.  Sheets  of  monel  metal 
are  used  for  oil-filled  cables.  Rods  of  plumbous  brass  are 
applied  in  instrument  building  and  as  parts  of  machine  tools 
and  medical  equipment;  aluminum,  beryllium  and  manganese- 
silicate  bronzes,  constituting  a  spring  material  that  dis¬ 
plays,  in  addition  to  hi^  elastic  properties,  a  satisfact¬ 
ory  corrosion  resistance,  are  applied  in  instrument  build¬ 
ing;  argentan  and  cupronickel  alloys,  which  display  high 
corrosion  resistance  and  serve  as  good' bases  for  decorative 
coatings  (nickel—  and  silver-plating),  are  used  in  the  pro¬ 
duction  of  table  ware  and  restaurant  fixtures;  aluminum 
bronze  and  cupronickel,  which  display  hi^  plastic  and 
anti-corrosion  properties,  are  used  in  the  minting  of  coins. 
This  list  could  be  extended  much  further. 
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a?he  Smelting  and  Casting  of  the  Ingots  of  Uonferrous 

Metals  and  Alloys 

The  technology  Of  smelting,  ^li oh  is  the  initial 
stage  in  the  manufaotune  of  a:*o|led  products  from  nonferrous 
metals  and  alloysj  has  traver44<^  a  . long  and  involved  path 
of  development  during  the  past  forty  years.  In  prerevolu¬ 
tionary  times  -ttie  smelting  of  nonfetroUs  metals  was  oarried 
out  in  shaft  orucible  furnaoes  fired  with  coke  and  maZut 
or  in  flame-contaot  reverberatory  furnaces;  Only  as  late 
•as  in  1927  did  low-frequency  electric  induction  f^haces 
with  power  ratings  of  120  to  160  kva  and  capacities  of  300 
to  600  kilograms,  begin  to  appear,  with  all  the  donoomitant 
radical  changes  in  the  technology  of  the  smelting  of  non** 
ferrous  metals,  ^ 

Upon  the  transition  to  electric  smelting  the  weight 
of  the  ingot  climbed  from  80  to  180-240  kilograms,  reaching 
one  ton  at  present.  The  perfecting  of  electric  furnaoes 
was  achieved  by  altering  the  number  of  ducts  (two—  and 
three-duct  furnace s' had  appeared),  increasing  the  power 
rating  and  capacity,  and  the  strength  of  the  lining,  ^d 
employing  v7ater-oooled  coils.  At  present,  furnaoes  with  a 
power  fating  of  up  to  1,100  kva  and  capacities  of  up  to 
1,200  -  5,000  kilograms  are  in  operation,  and  the  const^c- 
tion'  of  electric-smelting  induction  furnaces  with  capacities 
of  up  to  15  tons  is  envisaged  for  the  immediate  future. 

The  productivity  of  these  furnaces  has  risen  from  16-18  tons 
daily  in  1927  to  70-85  tons  daily  in  1957.  Their  durability 
has  also  improved  drastically;  while  previously  they  could 
smelt  400  to  600  tons  of  brass  each  (before  repair)  now  they 
can  smelt  up  to  4,000  tons  and  more  (befoi’e  repair),  Vdiile 
previously  small 'electric  furnaoes  used  to  be  charged  by 
hand,  at  present,  in  connedtion  with  the  increase  in  their 
power’ratlngs  and  capacity,  this  operation  has  been  mecha¬ 
nized,  .  •  .  ,  ^ 

The  employment  of  low-frequency  induction  furnaces 
proved  to  be  insufficiently  convenient' and  profitable  for 
smelting  a  number  of  metals  and  alloys,  especially  the  dif¬ 
ficultly  fusible  ones,  Por  instance,  till  this  very  day, 
the  durability  of  these  f\irnaces  when  used  to  smelt  nickel, 
does  not  exceed  120  to  200  tons,'  Therefore,  work  is  in 
piTOgress  “bo  porfeoii  “their  design^  and  high-^frecj^ue^^y  induce 
tion  furnaoes  with  capacities  raised  from  80  to  500  kilo¬ 
grams  are  being  introduced,  _  . 

The  rise  in  requirements  regarding  the  quality  of  , 
ingots  and  rolled  products, . especially  by  the  electrical 
engineering,  radic  engineering  and  electrical  vacuum  in- 


dustries,  had  led  to  the  devising  of  high-frequency  vacuum 
induction  furnaces  ensuring;  the  production  of  ingots  of 
highly  pure  metals  not  saturated  with  gases  and  impurities. 

By  now  there  exist  high-frequendy,  vacuum  furnaces  with  ca¬ 
pacities  of  up  to  560  Icilograms  ,  eneitrihg 
casting  of  ingots  in  a  vacuufc  ef  up  ta  millx- 

meters  of  ■  the  mercury  column,  f.  '  ^ 

Howevef,  these  furnaces  display  major  shortcomings; 
in  particular*  their  extremely  low  natural,  power  factor,-  , 
which  entails  ■  the '  he  ce  s  sit  y..  of  ihstallihg  a  great  ^number  of 
static  capacitors,  \'diich,  in  tUm.  requires  considerable 
space  and-' capital  expenditures*  The  operation  of  Vaoum  , 
furnaces  Involves  hi^  losses  bf  eleCtricityo  Ihese  oircum- 
si^cUioes  necessiijate  'the^.ob.iidwot  of  s^budios  for  f'Ui'lJher  por-* 
fecting  of  these  furnaces;  in  particular,  the  drafting  apd 
development  of  new  designs  of  ductless  industrial-frequency 
(50-period)  furnaces  with:  capacities  of  up  to  -three  tons. 

At  present,  it  is  deemed  most  rational  to  smelt  in_ 
electric  furnaces  not  only  brass  and  other  copper-base  alloys 
but  also  copper,  The  copper; is  smelted  with  minimal  expen- 
di-ture  s  of  ele  ctri cal  energy  in  el e  ctri c '  arc  f -urna  oe  s ,  :  When 
copper  is  smelted  in  induction  furnaces j  the  irrecoverable 
losses  of  metal  ore  reduced  to  a  minimum.  As  for  the  ma^t- 
'burning  flame  furnaces,  at  present' they  are  used  merely  to 
re smelt  and  refine .copper  scrap  and  wastes* 

.  .  The  employment  of  rolled  products  from  diverse  multi- 
comoonenf  complex  alloys  of  nonferrous  metals  (alumin-um— 
iron-manganeSe  apd  aiuminum~iron~niclcel  bronzes,  and,  other 
alloys)','  and  .the .  neoesaity.  of  an,  obseprance  of  the 

desired  oompositi on  while ’*blend±ng  the  alloy  charge  and  the 
neoessi-ty  of  obtaining  hij^est-quaiity  ingots,  have  led^to 
the  expansion  of  production  and  the  employment  of  alloying 
elements,  which  has  also  improved  the  technology  of  smelting. 
The  development  of  the  technology  of  smelting  non- 
ferrous  metals  was  also  accompanied  by  improvements  in  -the 


ink ot^ca siting  *teoh!nGlogyo  .  , 

;  ■  1^^  last  40  years  considerable  labors  were 

executed'  in  improving  -the  composition  of  the_furnaoe -lining 
materials  and  of  the.  coating  and  ^^/^affiicall^  agressive 
fluxes.  This  has  made  it  possible  to  raise  -the  quality-  of 
the  smelting  .of  npnferroUs  metals,  reduce  losses  and  are- 
strict  substantially  the  saturation  of  metals  by  gases  and 


Measures  were  worked  oUt  for  casting  ingots  under 
conditions  enstaring  the  obtainment  of  quality-grade -melts 
and  ingots  (vttthout  s^ace  f la^vs ,  ^  and  vtLthout .  ^s-caused 
pdf  osity  'and.', shrinkage  •.frid;bili;fcy )  ■,  -with  ;a .  satisfaotpry  ■ 


3 


crystal  structure  aM  with  the  necessary  mechanical  proper¬ 
ties  donducive  to  the  subsequent  normal,  deformation  of  the  • 

metal.  Previously  ingots  were:,  chst  into  iron  molds  of 
various' geometrical  shapes  and ^ dimensions,  The  quality  of 
ingots  used  to  be  low.  At' present,  iron  molds  are  no  longer 
commonly  used.  As  of  1930,  Veirtical  molds  with_ water-cooled 
sheets  and  corner  plates  and'  horizontal  molds  with  a  cast- 
iron  frame  and  water-cooled  copper  bottom  plate  and  topside 
electric  heater  began  to  be  used.  This  ensured  a  definite 
crystallization  of  the  ingot  and  improved  :|.ts  quality  con¬ 
siderably.:  However,  such  a  method  of  casting  did  not  gua-  j 
rantee  the  obtainment  of  ingots  of  an  irreproachable  quality j 
and  casting  experts  had  continued  to  labor  on  exploring  new 
and  better  methods.  Thus,  the  semioontinuous  method  of 
castingc  carried  out  in  a  cooled  crystallizer  with  a  sliding 
bottom, 'began  to  be  applied  initially  for  casting  aluminum, 
and  its  alloys  —  and  later  on  (as "of  1950),  for  casting 
heavy  nonferrOus  metals  and  alloys.  The  employment  of  the 
semioontinuous  casting  of  the  ingots  of  heavy  nonferrous 
metals  led  to  a  radical  change  in  the  technology  of  ingot 
casting.  The  introduction  of  t  he  semioontinuous  and  the 
more  perfect  continuous  casting  of  ingots  results  in  a  sub¬ 
stantial  Improvement  in  the  quality  of  ingots  (especially 
bronze),  increase  the  yield  of  acceptable  metal,  reduction 
in  iossesa  and  increase  in  the  productivity  of  labor  and 
equipment J  and  it  ensures  the  possibility  of  the  mechani¬ 
zation  and  automation  of  the  entire  production  cycle. 

At  present,  approximately  six  percent  of  all  ingots 
of  heavy  nonferrous  metals  and  alloys  is  being  cast  by  the , 
semioontinuous  method,  and  in  the  years  1962— 1963  this 
figure  should  climb  to  70“80  percent. 

There  also  appeared  other  useful  and  novel  methods 
of  casting  ingots  of  relatively  minute  weii^t.  These  in¬ 
clude  the  method  of  vaou-um  suction  (developed  by  a  docent' 
of  Sverdlovsk  Polyte  clinic  Institute ,  Comrade  Ksenof ontov) , 
and  the  method  of  jetless  casting.  The  former  method  serves 
to  obtairi  ingots  of  up  to  80—100  millimeters  in  diameter 
and  up ’to  900-1,000  millimeters  in  length,  with  a ^satisfac¬ 
tory  surface  a.nd  with  a  limited  amount  of  wastes  in  the  ^ 
form  of  cut-off : ends 0  This  method  has  served  to  master  the 
cas'jiAg  of  phosphorous-tin  bronze,  tombac  and  grade -162 

brass,  .  i_  4. 

The  charge-preparing  operations  in  the  elec-tro- cast¬ 
ing  and  casting "shops  are  of  great  importance  in  the  pro¬ 
duction  of  ingots  I  these  operations  also  have- been  syste^- 
tically  perfected  by  installing  in  charge  shops  equipment  ^ 
for  sizing  aM  blending  the  charge  (cabbaging  and  briquetting 
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presses j  ma^ei^io  sep£xiia1;orsj  guillotine j  .dlsic  and  alligator 
shears,  etc, } »  In  the  iinriaediate  It^ttthe  it  will  he  necessary 
to  mechanize,  and  automate  completely  the  •charge-preparing  • 
processes  by  installinsi  computer's  for  the  automatic  selec*** 
tion  of  charge  versions  according  to  a  given, chemical  com-  ' 
position  (inclusive  of  impurities),  bins  for  storing  charge.'  . 
automatic  suspension  trolleys,  and  other  neoessary  equipment,  . 

>.  The  hulling  of  rough  ingots  and  their  preparation  for 
further  treatment  hy  defonnat ion  have  been  Impro ■ye d  owing  to 
the  Increase  in  cutting  speeds,  replacement  of.  scouring 
machines  by  milling  machines,  and  the  installation  of  auto*:*, 
ma tic  lathes  for  cutting,  turning  and  boring  blanlcs  which  .  - 
are  then  forged  in  vertical  hydraulio  presses, i 

At  presentj  mechanized  lines  for  machining  round  and 
flat  ingots  oast  by. the  semicontinuous  method  are  being 
d©  si  (3. 5  -  ■  . 

ihe' employment,  of  large -capacity  smelting  fumaoes  and 
the  casting  of  large  ingots  move  to  the  forefront  the  problem 
of -a  timely  obtainment  of  the  chemical  analysis  of  the  finishf* 
ed  ingot  dr  of  the  melt  readied  for  casting.  In  recent  years, 
the  methods  of  the  chemical  .and  spectral  analysis  of  the. 
cast  metals  and  alloys  have  been  so- perfected  as  to  make  it 
possible,  to  obtain  more  accurate  analyses  in  less  time.  To 
obtain  satisfactory  results  it  is  necessary  to  employ  qiianto- 
graphs . which  make  it  possible  to  pinpoint  up  to  fifteen  com¬ 
ponents  and  impuri'ties  within  a  short  period  of  time, 

Iiahufacture.  of  Plat  Rolled  Products 

This  type  of  rolled  products  includes  strips,  sheets, 
bars  and  foils,  and  the  m.ethOds  of  their  manufacture  have 
also  changed  considerably^  . 

In  the  pre-revolutionary  times  foil  (tin  and  lead) 
was  produced  in  insignificant  amounts  and  in  a  primitive 
’manner  by  faggot  rolling  in  . sheet  rolling  mills,  Al'umin'um 
foil  was  not  produced  in  T-sarist  times,  and  so  its  produc¬ 
tion  had  to  , be  started  from  the  ground  up.  At  present,  alu** 
minum  foil  .five  to  14  microns  thick  iS  being  inanufactrured 
for  the  food  and  technical  industries,  ,  The  production  of 
embossed,  colored,  •varnished,  and  paper-base  foil  has  also 
been  mastered.  The  quemtlty  of  the  produced  foil  should  be 
further  increased j  the  technology ’of  its  production  kas 
reached  a  sufficiently  high  level. 

At  present,  foil  is  manufactured, in  high-speed  fouT- 
and  two-high  foil-rolling  mills  with  direct-current  driye* 

It  is  to  be  expected  that  Ih  the  next  few, years  the. V 
of  ou-tput  of  aluminum  foil  v/ill  expand  dfastioally,.'  , 
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In  Tsarist  Russia  the  production  of  sheets  and ‘strips 
from  nonferrous  metals  existed  in  a  itidiment ary  stage.  The 
rolling  of  sheets  was  carried  out  on  low^speed  two-high  rol¬ 
ling  mills j  thick  sheets  were  produced  the  piecework 
method,  and  thin  sheets  --  by  the  faggot  method.  The  rolling 
of  strips  was  carried  out  oh  twfe*-hi^' mills  with  rollers 
nieasuring  240-260  millimeters  in  diame ter >■’' Shafts  280-300 
niiliimeters  long,  and  at  a  rolling  speed  of  18  to  24  meters 
a  minute*  The  strips  were  produced  in  a  thick  and  rather 
narrow  form.  Sheets,  bars  and  strips  were  produced  from 
copper  and  brass  of  the  152  and  168  grades,  ,  . 

Bars  and  strips  of  gi'ade-168  brass  rirere  rolled  from 
ingots  only  in  cold  state  upon  employing  frec[uent  interme¬ 
diate  annealings*  It,  was  thoU^t  that  the  brasM  could  not 
be  rolled  v^hen  in  a  hot  state, 

luring  the  years  of  Soviet  poiver  enormous  changes  had 
occurred  in  the  technology  of.  the  casting  and  processing  of 
nonferrous  metals,  cind  the  volume  of  their  output  expanded 
by  dozens  and  hundreds  of  times*  The  production  of  hundreds 
of  new  alloys  and  thousands  of  new  types  of  rolled  products 
was  mastered j  the  technical' indexes  of  operation  (yield  of 
acceptable  product,  quality, ;  production  costs,  productivity) 
had’ improved  incommensurably,  and  the  technology  and  refine¬ 
ment  of  production  was  greatly  perfected. 

The  modem  standard  process  of  the  production  of  cop¬ 
per  and  brass  sheets  and  strips  consists  in  the  followingj 
a  heated  ingot  weighing  one  to  three  tons  (and,  in  the  not 
too  distant  future,  five  to  seven  tons)  is  conveyed  to  a 
reversible  hot-rolling  mill  with  direct-current' drive  and 
Td.th  a  power,  rating  of  1,300  to  2,500  kilowatts,  where  it 
is  rolled  into  strips  800-1,000  millimeters  wide  and  6-11 
millimeters. thick;  The  six-millimeters-thick  strips  are 
reeled  into  rolls,  cooled,  and' conveyed  to  a  stream-pickling 
machine  where  they  are 'pickled,  in  imreeled  state,  in 
sulfuric  acid  solution,  carefully  washed,  dried  and  again 
reeled  into  rolls.  The  pickled  strips  proceed  on  a  convey¬ 
er  toward  a  fCur-high  three -cage  rolling  mill  measuring 
375/1,000  X.  1,000  millimeters,  for  rolling  from  six  dom  to 
three  millimeters  at  the  rate  of  up  to  180  meters  a  minute; 
after  annealing  the  strip  rolls  are  conveyed  back  to  that 
mill  or  to  another  rolling-mill ‘line  for  rolling  down  to 
the  thickness  of  one  millimeter*  After  their  edge  is  shear¬ 
ed  off,  the  annealed  strip  rolls  proceed  toward  reversible 
four-high  250/750x850-1,200  millimeter  rolling  mills  for 
rolling  dom  to  a  thickness  of  0. 5-0.4  millimeters  at  the 
speed  of  up  to  240  meters  a  minute  (to  be  increased  to  420 
meters  a  minute  in  the ' immediate  future);  farther  on,  the 
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s'fcrip  rolls,  a^’■feel‘  being-  annealed j  .  picKled  and  iongilmdi^lly 
011^.  prooeed-  ijO  reversible  foiir*"]!!^  160/^5.9p2c4.5O  milliibe^er 
rolling  mills  for  rolling,  dovm  to  .a 0,2-0^15  ' 
millimeters:  vj'ith  the  rolling  rateVamOijritlii'G  at  present  to  , 

300  meters  a  minute.  Still  thinner  stripsjare  rolled  sub- 
sequently  on  twelye-hi^  roll  stands  with  .'.working  .rollers^  ;  ^ 
having  a  diameter. of  38:®ilii®®ters  and  Wdth  a  rolling  rate 
of  up  to  300  meters  a  minute',  .  - . .  .  ’  ' .  .  , 

'io  produce  sheets,  strip  rolls  of  t^ld  necessary  thick¬ 
ness  are  removed  from  the  rolling  mills,  innne ale djf  pickled  - 

in  roll-straightening  .machines, .  and  cut  into  pieces  of  a 
given  size  on  special  cutting  lines  00 nSi sting  of  interlock-^ 
ed  disk  and  guillotine  ^shears  and  rollgahgs,  .  .  •  ' 

In  the  immediate  future  the  technology  of  the  produo* 

tion  of  shOets  and  strips.' will  apparently  become  still  more  ■ 

simplified.  Hot  rolling  of  sheets  1,000-1,200  millimeters 
wide  and  .  1-3.  millimeters  thick  .  will  .be  carried  out  in  a  - 
planetary  rolling  mill  with  20  to;  22  working  rollers  (dia- 
meter:'  180-200  millimeters) ,  from  an  ingot  weighing:  five 

and  more  tonsi  ■  .  -.j 

■  The  subsequent  rolling  of  strips  to  thinner  sizes 
will  be  conducted  in  twenty-  ^d  twelve-higli' rolling  mil.ls* 
Hot— rolled  bars,  11  millimieters  thick,  destinod  for 
the- production  of  high-grade.  Strips  and  Sheets  to  #iich 
speoiai' requirements  ;as  tq.  purity  of  siurface  are  posed,  are 
milled  from^both  sides  on  milling  assemblies  and- thereupon  ■ 
rolled  d-o:im  . to.  a  thickness  of  two  millimeters.  Their  sub¬ 
sequent  processing  .unfolds  according  to  the  same  scheme  as 

..Iti'^ould  be ...noted.Ltiiatj.at.preS^^^ 
of  cel^taln -r  olling  mills  :tia, Ye  and  hot 

lihg.  proceeds  mthout  human  attendanoe.;^  the  . 

vice  in  four-high  rolling  mills  ox  the .250  and  150^160  milli¬ 
meter  type ' is  au tomati cally'  turned  On  and . off  aocarding  to  ^ 
the  readings  of  a  '‘letuchyy"  micrometer,  so  as  to  obtain 
strips  of  pre-set  thickness  and  tolerance,  l^its,  ^Moreover, 
the  mills  -are  .rigged: out  with  dynamometers  indicating  the 
pressure  on.  the  rollers -during' every  passage  of  strip,  v  ^ 

-  - ]ii  the.  in^  future  ■  it,  vvill  be .' neces  oar^ 

out  the"  over-^ll;:  automation  of  the.  . entire  rolling  oyoie 
to- introduce  such  automation  in  all-  present-day  rolling  mills 
and  auxiliary  operation  lines.,  -  ’  . 

•The  fenufac.ture  of  Pipo,  .Rods  .and.  Sections 

-irior. to  the  Revolution  the  'produptibn  -.of  ■..seotions  .■  ' 
from  nonferrous  metals  and  alloys  was  virtually  ^non-existent. 


A  minute  amount  of  medium-  and  small-size  pipe  was  manufact¬ 
ured  from  plate  skelp  rolled 'in  a  Mnnesmann  mill,  upon 
being  repeatedly  dram  in  contimious' mills  and  subjected  to 
frequent  intexmediate  annealiAgSi ,,,  large -bore  pipe  was  not 
mantifactured  owing  to  ladk  of  f<i|.uipment» 

nods  of  nonferrous  stnetald  Wefe  manufactured  in  two 
hydraulic 'presses  of  an  arcliai:|)' de sign,  with  capacities  of 
700  and  IjOOO  tons  respectively,  and  v/ith  220-atmosphere 

pressure ■  '  .  . 

IThe  manufhdtufe  of  pipe,  rods  and  sections  started 
to  develop  after  the  installation  of  3*500-,..  1*500.^*  and 
1,000-ton  horizontal  hydraulic  pressed  and  300-  and  600- 
ton  vertical  presses  in  the '  leningrad  Plant  "KTasny  vybor- 
zhets,”  and  in  other  plants, 

At  present,  the  technology  of  producing  rods  by 
drawing  press— forged  blanks  of  considerable  length  in  coils 
on  drums,  has  found  widespread  acceptance.  This  has  sup-' 
planted  the  drawing  of  rods  piecewise  in  continuous  mills. 
Modem  tube  rolling  mills  have  been  installed  for  the  pro¬ 
duction  of  tubes  from  hi^-strength  alloys  and  tubes  with 
profiled  cross  sections.  In  addition,  mechanized  drawing 
mills  are  being  installed  for  the  simultaneous  drawing  of 
several- (up  to  three)  tubes,  and  the  drawing  of  copper  tubes 
on  drawing  drums  with,  a  floating  straightener  is  being 

mastered,  .  ^  j 

'  The  introduction  and  widespread  application  of  hard- 
alloy  dravd.ng  and  pressing  tools  has  been  greatly  conducive 
to  the  ad'^ncenierit  of  the  technology  of  the  production  of 
rods  and,  pari;icularly,  of  tubes. 

Due  recognition  has  been  given  to  the  high-frequency 
heating'  of  ingots  prior  to  forging  them  in  600-ton  vertical 
presses,  which  is  particularly  Important  in  obtaining  cup- 
iTonickel  capacitor  tubes  of  good  q,uality  and  nickel  bla'nks 
for  the  sUbseqxjent  manufacture  of  tubes  with  diameters  of 
four  to  0.8  millimeters  used  in  the  production  of  radio 
vacuum  tubes  and  radio  equipment,  ,  ,, 

The  further  developmenb  of  'irube  production  should 
proceed  upon  talcing  into  account  their  specialization,  ac¬ 
cording  to  alloy  and  size,  so  as  to  make  possible  the  de¬ 
signing  of,  high-productivity  assemblies  and  to  organize  the 
continuous-flow 'production  of  tubes  of  definite  sizes  from 
definite  alloys.  To  increase  labor  productivity,  it  is 
necessary  to  speed  up  the  work  on  "the  modernization  and 
automation  of  horizontal 'hydraulic  presses  in  the  nonferrous 
metals  processing  plants. 
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i^odTstc1?£oin'''  "■:■  . 

'■  '  The  ceaseless -:<JeTel:opmerit-  .o^^  vaTiem-hrahohes  of  the  ■: 
national  economy  re qiaii’es-thie- mastering;  of'  ever  newer  types'.:.; 
of  rolled  products,,  . -..V/;  :  ■  :  .  ■  :’i 

:  The  dynamic  mushroomihg  of  the; -aviation  industry  has 
led  to  the  es^nsibii  of  the  aluminum.- industry f  w 
fifth  anniversary  Was  recently  commemorated- in  cur  country, 
and  to  the  development' cxf  the  production  of  rolled  aluminum  " 
and  mashesium  products,'  '  These  types  of  rolled  products  were 
first  m'astered'  in  the  following  plants  s  ';  ICol''chugino,  "liras^v 
nyy  ■'^yborzhetSjj,  "  and  imeni  Tore shilovi  'Subsequently,  this  ’ 
production  has  grown-  considerably  and  was  ^transferred  to' 
other  nonferrous  metals  processing -plants i;'  -  ' 

The  years  of  So-Viet '  power  have  witne  ssed  the  master** 
ing  of  the  manufac'ture  ’ of  such.:  new’ materials  as-  Taimotals  ; 
steelvt omhaci,  '  iron-Armcoy  ^  alumirium-magne  siumi-antimonous  /  .  ■ 

allcyy  various'  grades  of  the rmo*^bimetals,  aluminized  iron, 
aluminize d-nieicel,  powders  and  poudres  ef  nonferrous  metals 
and  alloys, -Md  - the  - liKe^ 

In  'SuESmihg  up  the  results  of  the  forty-year  aoti-vlty  '■ 
of  nonferrouutietals  processing  plants,  it  can  be  stated  '  • 
that  a  great 'deal  of  work  has  been  done, in  this  field  too. 
Dozens  of  uewy  modern  plants  have  been  built  and  the  old 
ones  have  been  modernized.  Year  after  year  the  plants  are' 
perf  e  cting  the  ir  •  te  chnology  "and  'reno'vating  the  ir  equipme  nt , 
The  nonferreus:  metals  processing  industry  ha  s' reared  numer¬ 
ous  cadre  of  outstanding  experts  and  workers,  ’  y. 

In  the  next  few  years  ^the  p.aoe-  of  .advances  in  tech-  : 
nolbgy  and  tnb;  f^owth  in  - the  volume  .of  the.  production  of 
rolled  fionferrou's  ^etal  produbtk. Should,  be  doubled  and 
tripled,:  (  '  v  y.-;' 


/jusot  .on  p  8^ 

-•  V  .  Kol’chugino  Plant  ^ 

;:ju  the  year  ISVO'  a-cop^  plant  "was  : 

foimded  :  on  :a  'bank  of  ■the  Peksha' Hiver  in  'Vladimir¬ 
skaya  'Oblast  "  In  the  years  of  Soviet  power  it  be-- 
came  nearly  b  omplet ely  modsmi  ze  d  and  c  onyverted  ; 
into  the  country  ‘.s  lar gest  ICol  *  ohugino  Nonferrous  :■ 
Rolled  Products  Plant  imeni  Sergo  Ordzhonikidzei.-;- 
During  the  Great  V/ar  for  the  liomeland  a 
major  part  of  the  plant's  equipmen-t  was  evacuated 
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to  the  East.  On  the  basis  of  that  equipment,  new 
nonfexxous  xollei  plants  weire  established,  in  the 

Orals  and  i>a2akhstahf/  ,1..  ■'  - 

During  the  postwar  period  the  ICol’chugino 
Dlant  was  completely  re confetti Oted  and  equipped  . 
with  the  most  up-to-date  .jhirnaees  and  rolling 
mills.  It  operates  broadly  on  liMern  technology 
and  it  is  inti oduoing  automation.  During  the 
Sixth  Eive-Year  Plan  this  plant  had  signally  ex¬ 
panded  its  output  of  nonferrous  castings’and 
rolled  products  for  the  Nation's  economy. 


/Inset  on  p  87,7 

Secondary  Nonferrous  Metals 

The  very  first  smelting  of  secondary  copper 
from  the  scraps  and  wastes  of  nonferrous  metals 
.was  organised  in  the  USSR  in  1922  at  "the  Moscow 
Copper  Electrolysis  Plant,  and  of  secondary  alu¬ 
minum,  in  1928  at  the  Moscow  Recovery  Plant  (now 
•Secondary  Aluminum  Plant),  - 

Ihe  preparation  of  raw  material  used  to  oe 
done  by  hand,  and  the  anelting,  by  the  cottage-in¬ 
dustry  method  in  Small  cast-iron  vats  having  a 
productivity  of  2.7  tons  dailyi 

At  present  nine  up-to-date  secondary  non- 
ferrous  metals  plants  are.  operating  in  -Mae  Soviet 

Union.  „  a.  •, 

The  plants  of  secondary  nomerrous  metal¬ 
lurgy  are  producing  high-grade  a.lloys,  including 
over  20  grades  of  aluminum  alloys,,  over  10  grades 
of  bronze  alloys  and  nine  grades  of  brass  alloys, 
vdiich  reduces  considerably  the  demand  for  primary 
nonferrous  metals. 


^  '  the  Past  an3  Ere  sent;,  of  KoiyLrad 

/piis  is  a  trahslation  ,of  an  article  ^raritten  by  V, 
Tjruryatilcov  in  Byulleten*  Isvetnoy  Iletallurgii,  Ho  19/20 
(96-97  )j  1957 r  pages  29-50^  : '  I  ^  , 

Ihe  discovery  and  development  of  , ’ilbe  .Houn^  Copper 
Deposit  and  the  construotibn  of  the  BalMiash  Copper  Smelt¬ 
ing  Plant  exerted  a  major  influence  on  the.  development  of 
Khsalchstan*  s  ^  industrya 

The  oonstiuotibn  pf  that  giant  of  the  Soviet  non- 
ferrous  metallurgy,  ihe  Balkhash  Copper 'Sme Iting  Plant |  ' 

v/hose  raw  material  base  is  the  ores  of  the  Kounrad  Deposit, 
was  viewed  by  tlie  Party  and  State  as  a  project  of  an  excep¬ 
tionally  great  importance  o- 

A  difficult  task' fell" to  the  lot  of  the  first  dis¬ 
coverers  and  geologists,  vdiose  persistent  toil  had  provided 
access  to  the  incalculable  riches  lying  in  the  bowels  of  the 
Barth  and  had  placed  them  in: the  service  of  the  Soviet  man. 

The  geologist  Mikhail  Petrovich  Rusakbv,  now  active 
member  of  the  Academy  of  Sciences  Kazakh  SSR,  is  rightly 
considered  as  the  pioneer  In  unlocking  the  ICounrad  Deposit, 
in  1929  the ,  first  team  of  prospecting  geologists  was  set  up 
under  his  g^ dance,  and  25  June  1929  marked  the  beginning 
of  the  drilling  of  the  first  borehole, .thereby  becoming 
known  as  the  first  day  of  the  development  of  the  largest 
copper  deposit,  In- the  CSSR, 

Towards  1934  the  Ballchash  Pilot  Concentrator  Plant 
was  construetpd,:  and  soon  it  began  to  process  the  Kounrad 
ores.  In’  1936  the  Balkhash, 'Copper  Smelting  Plant  produced 
its  first  tons  of  blister  cbppef,  Thfbughout  the  period  of 
existence  of  the  Kounrad  Mine  over  220  million  tons  of  bulk 
material,  including  over  96  million  tons  of.  ore,  were  ex¬ 
tracted. 

Such  an  intensive  rise  in  the  enterprise's  output 
capacity  has  been  mde  possible  by  the  judicious  selection 
of  methods  of  v/orking  the  deposit,  use  of  new  higb-papacity 
technological  equipment,  continuous  improvements  in  the 
organization  of' labor,  increase  in  the  skills  of  the  collec¬ 
tive  of  workers,  engineers  and  technicians,  and  rise  in 
labor  productivity. 

At  present  the  mine's  eq.Taipment  includes  excavators 
with  a  bucket  holding  three  cubic  meters,  normal -gauge  94- 
ton  electric  locomotives,  and  Soviet-produced  percussive- 
rope  drilling  rigs.  The  new  teohnblogical  equipment  plays 
a  major  role  in  the  work  of  miners.  Starting  in  1956  the 
first  models  of  Soviet-produced  excavators  with  a  bucket 
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holding  six  cubic  me*bers  began,  to  be  used  in  the  mine. 

In  the  year  1956  one  sudh  excavator  had  handled  over 
a  million  cubic  meters  of  bull;  rock,  and  its  productivity 
per' cubic  meter  of  bucket  capaoitt  amounted  to  approximately 
174c 000  cubic  meters  of  bulk  fock^  Few  and  more  powerfxjl 
BS-1  drilling  machines  aiid  heW  transport  equipment  —  150- 
ton  electric  locomotives  and  90-ton  d-ump cars  —  are  being 
acquiredo  The  collective  of  workers,  engineers  and  techni¬ 
cians  is  struggling  with  great  enthusiasm  for  a  pre-term 
fulfillment  of  the  State  plan  and  for  a  successfial  mastering 
of  the  new  technology,  ' 

According  to  a  revised , pro  Sect,  in  the  next  four  years 
the  enterprise's  output  cape. city  should  bo  more  than  doubled 
compared  with  its  actual  capacity  in  1956,  and  labor  produc¬ 
tivity  should  (correspondingly)  a-moxmt  to  32  cubic  meters 
per  man-shift  instead  of  17,3  cubic  meters.  , 

It  is  necessary  to  equip  the  mine  more  broadly  with 
six-cubic-meter  excavators,  arid  90-ton' dumpoarsj  a  "STsB"_ 
system  /Communications,  centi^lization,  block/  should  be  in¬ 
stalled  j  and  the  dwelling  area  will  be  expanded  by  another 
60,000  square  meters,  on  providing  the  workers'  settlement 
with  greenery  and  various  communal  amenities. 

The  Collective  of  the  kounrad  Ivline  has,_dx3ring  its 
many  years  of  work,  trained  numerous  highly  skilled  cadres, 

A  deserved  high  reputation  among  the  miners  is  enjoyed  by 
the  Senior  Sxoavator.  Operator  li  G-uryayev,  Excavator  Opera¬ 
tor  Brigade  leader ..M.  Bemchenlco,  Innovator  and  Operator  of 
the  Six-Cubio-Meter  Excavator  Brigade  Leader' I.  Vagner j 
Senior  Brilling  Ifechine  Operator  B.!., .  Syzdykov,  Locomotive 
Driver  and  Deputy  of  the  Oblast  Council  of  'V/orkers'  Deputies 
•A.,  ICozhayov,  Leader  of  Blasters'  Brigade  B.i  Akimbekov, ' Lea¬ 
ders  of  Eoad  Brigades  A;  Popryadukha  and  IT.  Barlibayev,  _ 
Assembler  Bk^Arsamuznev,  leader  of  Locomotive  Repair  Brigade 
A,  Shiyctin,  and  many  others. 
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5.  The  Development  of  CQpper  ■and-jI?lokel:-  .K^  ;  ■ 

in  •bES^S'SR  "  ■; 

Is  a  translationlof  an  artlDle  -TOitten  by  y>  .I*' 
^imov  in  Bynlleten’  !rsvetnoy  Metallnr:Sii,!vl'otl9/20  .,(,96-97).V’  :- 

1957,-“pases\4p-45jJ7  ‘  ^  ^  ;„  "  . :  ■ 

The  pfe-ReVolntionary  Ibissia  >had/ai'fe.ebly  developed.  ,  > 
copper .  indii'stry  and  it  did  not  extract  any  nickel  at  all, 

riiring  the  40  years  of  the  Soviet  Union-  the  smelting  : 
of  copper  was  greatly  increased j  as  for  nickel,  ..which  has  , 
been  smelted  in  otir  country  since  1935,  the  Soviet  Union 
is  among  the;  world '  s  topniokelproducerairj;'.- 

.V/ith  the  copper’ and  nickol  industry  as  the  basis  we  • 
have  established  a  cobalt 'industry,  as  well  as  the  produc-  - 

tion  of  selenium  and  telluriufe;  the  by-product  recovery  of  - 

noble  ;metalS  ' and  metals  of '  the  platinum  group,  has  increased 
drastically.,  /  '  •  ■ 

A  mayor,  achievement  of  the  Soviet  Iftiion  in  the  field 
of  the ‘metal iur^  of  copper  arid  .nickel  has  been  not  only  the  v 
quantitative  i^se -in  the  smelting  of .  these  metals  but  also'  . 
the  qualitative  changes  in  the  methods  of  their  production, . 

Pridr‘;to  the  October  .Heyolution  the  Ores  'extracted 
and  transmit'ted  ’for  metallurgical  treatment  Were  mostly  rich  . 
ores  or  bred  with  a 'medium  content  of  metals.  The  principal 
method  of  ..treatment  of  - these  ores  was  the  method  of  the 
smelting  of 'charge  into  inatte  6  '  In  the’  tlrals,  where  ores  of 
a  p3nritib.,nattire  weie.  extracted  5  p3rritlo  or  semi-pyritio 
smelting  wSs'- applied-  bn '.a  f^^  scale  ,  since  the  be¬ 
ginning  nf  this;cehthfyy-' was  also. the  case  in  the  .  .  . 

Gauca  si  an  plants 'i '  .XMi  v  ■■  ... 

In  the  plants  of  the  Urals  and  Caucasus  the  .smelting 
of  rich' ores  and  plant  dusts  in  reverberatory  furnaces  used 
to  be  applied  on  a  limited  scale  as  a  subsidiary  method. 

In  the  Soviet  Ikiion  sulfidio  ores  are  basically  pro¬ 
cessed  by  the  method  of  flotational  concentration,  which 
makes  it  possible  to  utilize  comprehensively  their  material 
composition.  The  flotation  justifies  economically  the  pro¬ 
cessing  of  low-grade  ores  and  increases  the  total  industrially 
exploitable  reserves  of  the  explored  deposits. 

The  processing  of  copper  concentrates  has  become  wide¬ 
ly  based  on  their  smelting  in  reverberatory  furnaces  after 
their  prior  roasting  or  drying. 

Original  methods  of  metallurgical  processing  have  been 
applied  in  the  nickel  plants  of  the  Soviet  Union,  Thus,  ox¬ 
idized  ores  are  processed  by  the  method  of  sintering  and  sub¬ 
sequent  shoft-fumace  smelting  of  the  sinter  together  with 
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sulfldizing  admix-trures  into  ,  inatte  *  THe  snlfldio  ores  con¬ 
taining  both  nickel  and  copper  are , smelted  hot  ohly  in  shaft 
furnaces  but  also  in’ large  electric  arc  furnaces.  New  methods 
of  recoTering  metals  from  nickel  ahd  copper-niclcel  nis  mattes', 
ha-ve  been  developed  and  are  beiihg  applied.:'  processes  of  '  ■' 

roasting  ih  multiple -hearth  and  tubular  me  ohani  cal  furnaces,  ;; 
electric  smelting  of  niokelous  oxide  into  metallic  nickel > 
flotational  concentration  of  nis  matte Sj  etc> 

The  following  periods  may  be  distin^ished  in  the  de¬ 
velopment  of  copper  ahd  nickel  metal]. urgy  ih  the  Soviet 
Union  dutlhg  the  last  40  years!  reoohstruotioh,  first  five- 
year  plans^  and  postwar,. 

During  World  War  I,  in  conhe'etion  writh  the  mobiliza- , : 
tion  of  workers  and  the  difficulties  in  supplying  plants 
with  coke  and  other  materials,  Russia's  copper  industry 
started  to  decline  and,  during  the  subseoueht  years  of  the 
Civil  lifer,  it  came  to  a  complete  standstill.  Between  1918 
and  1921  absolutely  no  Smelting  6f  copper  was  conducted  on 
our  country’s  territory,  :  ' 

The  problem  of  the  electrification  of  the  country, 
brought  to  the  forefront  by  V.  I,  lenin  in  his  illustrious 
G03IR0  Plan  yState  Commission  for  the  Electrics  tion  of 
RussiaT’  had  na’turally  dravm  attention  to  the  problem  of  re- 
constiucting  and  developing  the  copper  industry. 

The  first  copper  in  the  Soviet  Union  was  smelted  ih 
the  Urals  at  the  ICalatinsk  (now  Korovgrad)  Plant,  which  was 
reconstructed  and  activated  in  Kay  1922e  This  was  followed 
by  the  akCtivation  of 'the  Nizhne—Eyshtym  Electrolysis  Plant 
and  rthe  'dllaverdskiy^  Tanalyko-Bayiiakskiy  and  Pyshma-iayu- 
chevskiy  copper  smelting  plahts,  ,  In  1925  the  largest  copper- 
smelting  plant  of  pre -Revolutionary  Russia  in  Karabash  was 
reconstructed  and  reopened.  By  the  years  1927-1928  the  re¬ 
construction  of  the  copper  industry  had  been  fundamentally 
completed;  the  smelting  of  copper  was  raised  to  the  1914 
level,.  In  1928  the  Earsalcpay  Plant  was  opened^ 

Inasmuch  as  in  the  old  copper-smelting  plants  shaft*- 
furnace' smelting  was  the  principal  method  of  treating  copper 
ores,  it ’v^as  this  process  that  had  attracted  the  greatest 
attontion  of  metallurgists  in  the  Nineteen  Twenties,  In  the 
Ural  plants  the  process  of  the  pyritic  ^aelting  of  copper 
ores  was  considerably  perfeoteds  smelting  upon  replacing  a 
manor  car t  of  coke  by  anthracite  was  mastered}- the  "Ural 
method" 'Of  regulating  the  smelting  by  charging-in  heating, 
burdens,  which  makes  is  possible  to , conduct  the  process  for 
a  long  time  without  any  special  disturbances  and  complica¬ 
tions,  was  developed  and  applied;  and  a 'considerable  inten¬ 
sification  of  smelting  had  been  achieved.  Interesting  studies 
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were  carried  out  ,  to  clarify  the  .e;Cfect  ^of.  fluxes  on  tiic  ' com¬ 
position  and  yidid  -of  "the  :prdd^  pf  .pyrite  mc  (Eara- 

Pash  and  Kalatinsk- plants  to;,  olsif'ify  the  ,obatont  and-  form 
of  oxygen' in  copper  mattes'  .  {!Erofo.#sof  ;'.y,  •Ya.j.Mosto-vich^  and  i - 
to  determine  the  optimal  mode  ,  Of  hi  owing  in  nhnft  furnace  s,  •  ■ 
The-  Pyshma-Klyuchevskl  Plant '  in  1925  liad  lievelpped  and  intf  o*^  - 
duoed:  into  practice 'a  method  of  compfahe'nsiyi' processing  of 
copper“25inc  scrap  .vd.th  the  recovery  of  ,, 'obppe,f  ,  ahd  zinc ^  in  -  - 
converters.  The  Eizhne-Kyshtym  Electf ply  sis,  Plant  had  mas¬ 
tered  the  operation  Of  processing  the  slimos-,  of  copper  elec-  ' 
tro lysis  into  dare  metal  (until  the  Revolution  these  slimes  , 
used  to  be  exported  for  processing  abroad),  >and  had  developed  ,, 
a  method  of  by-product  recovery  of  selenium  and  tellurium 
from- the  slimes.  The  new.  Khrsakpay  Oopper, Smelting  Plant 
had  masteredrin  1928-1929,  thn; smelts  of  copper  ooncentrates;: 

in  reverberatory  furnaces '.fifed  with  coaldust,  -  >  -  ' 

The  second  period'  in':the  development  of  the  -  copper  in-  '  ’ 
dustry  of  the  Soviet  Union,  1,  e,,  the  period  of  five-year  '  . 
plans,  was  characterized  by  the  construction  of  a  number  of 
nonferrous-industry  enterprises  .(ore  mines,  concentrators 
and  piants)'--and  tho  modernization  and  expansion  of .  old  enter¬ 
prises,  The  enterprises  then  designed  and  built,  were  the 
Krasnoixraltsk  Copper  Smelting  Plant,  Pyshma  Copper  Electro¬ 
lysis  Plant,  Blyava  Copper-Sulfur  Plant,  Sredneural'sk  and 
Ballchash  copper  sm^tihg  plants,  and.  also  a  number  of  large 
oonoentrator  plants' and,  ore  mines,. 

'Toi^desi^  the  riew  en'fcerprises  of  the  netall-urgi cal  in¬ 
dustry,  the'’Uipf6me:S  State  Institute  for  the  Design  :and 
Planning ^  'Of  ffetalXurgloal  .Plant S was '  oi'-ganized  in  .Leningrad 
as  early  afe- in  the  mid-twenties,  together  v/ith  a  branch  in 
Sverdlovsk,  •  later  on  a'  special  instit^^^  for  the  design  and 
planning  of  nonferrbus  metallur^,  enterprises  —  the  Giprot- 
svermet,  and  in  the  Urals  —  the  Ufalgiprotsvetmet,  was  se¬ 
parated  from  the  Gipromez  and  given  independent  status. 

The  design  and  planning  of  the  new  nonferrous  metal¬ 
lurgy  enterprises  was, carried  out  by  Soviet  experts  without 
foreign  ■assi-cance  j  it  was  only  in  the  initial  stage  of  acti¬ 
vities  tOf  'the  se  •  institute  s  '  in  .  isolated  instance  s  ^  —  that 
foreign 'consultants  were  enlisted  for.  solving,  certain  special 
problems. portaihing  chief ly  t^^^  fieid  of  ebnoentration. 

As  noted  before  ,  the  new  enterprises  of  -  the  ;OGpp.er.  in¬ 
dustry  V-.rere  designed  and  built  according  to  new  .tebhnological 
schemes.  ..  Except  .for  .the  ifednogorsk  Copper-Sulfur  Plant:,  ^ 
where  the  prooes.sing  of  the  local  .cupriferous  'pyrltic,-iPre.s 
was  based  oh  an  improved  method  of  pyritic  smelting  involving ; 
the  reoove'iy.  of  mole.cular.  .sulfur  .frpm,  gises,  .all.  the  -  ether  ,  n . 
copper-smeitin;g.  •enterprises  emproybd,  .the.  ..me-ijhod;  of.  the 
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flotational  concentration  of  ores  with’ the  smelting  of  copper 

concentrates  in  reverberatory  furnace So : 

Thus,  the  reverberatory  smelting  of  previously  roast¬ 
ed  copper  cohcentrates  was  carried  out  on.  a  large  industrial 
scale  at  the  ErasnouralVsk  Coppbi^  Smelting  Plant,  which  was 
activated  by  the  end  of  1931<i  ■  Twb.  old  plants  (in  KLrovgrad 
and  iCarabash)  were  being  modernized  and  expanded  at  the  same 
times  in  each  of  these  plants  reverberatory  furnaces  were 
being  build  for  smelting  the  concentrates  from  the  local 
concentrator  plant s^  ,  , 

The  end  of  the  ITineteen  Thirties  was  marked  by  the 
nearly  simultaneous  completion  of  the  construction  of,  the 
first  batteries  of  the  Sredneural^sk  and  Balkhash  plants^ 
which  had  organized  the  smelting  in  reverberatory  furnaces 
of  concentrates  previously  dried  in  tubular  furnaces. 

All  the  copper-smelting  plants  had  installed  large 
horizontal  converters  with  basic  lining  for  processing  mattes 
into  blister  copper.  Straight-line  pouring  machines  for 
pouring  molten  copper  were  installed  and  mastered  in  the 

plants,  .  ,  .3 

The  Pyshma  Copper  Electrolysis  Plant  was  built  and 
activated  at  the  beginning  of  the  tLiirties,  This  was  the 
first  largo  and  completely,  modern  refining  plant  in  our 
country.  It  was  provided  with  large  mazut-burning  refining 
furnaces  and  e<iuipped  with  high— capacity  pouring  machines 
and  heat-recovery  boilers.  To  avert  the  aoo\imulation  of 
copper  and  impurities  in  the  solutions,  a  part  of  the  elec¬ 
trolyte  there  is  transferred  to  the  copper  sulfate  shop, 
which  produces  copper  and  nickel  sulrates.  The  plant *s  slime 
shop  processes  slimes  into  dore  metal  and  carries  out  the  by¬ 
product  recovery  of  selenium  and  tellurium  from  the  slimes. 

The  Nineteen' Thirties  were  also  marked  by  the  conduct 
of  extensive  design,  research  and  construction  activities  in 
the  field  of  the  nickel  industry,  ^ 

As  early  as  in  1925—1927  the  first  and  Second  Con¬ 
ferences  on  lonferrous  Metallurgy  had  adopted  resolutions 
for  erecting  in  the  Urals  the  first  nickel  plant  for ’pro¬ 
cessing  the  oxidized  nickel  ores  Of  Iffaleyskiy  Eayon,  The 
design  of  that  plant  was  initially  in  the  hands  of  ^e  Ural 
Branch  of  the  ’  G-ipr ome z ,  and  was  later  completed  by  the  Ural- 
giprotsvetmet,  'Sie  studies  to  determine  the  technology  of 
processing  the  oxidized  nickel  ores  were  initiany.  conducted 
at  the  Sverdlovsk  Aff inage  Plant  (by  Professor  N.  N,  Barabo- 
shchlcin  and  Engineer  A,  A.  Mironov ),' and  later  in  the  early 
Nineteen  Thirties,  on  a  larger  scale,  at  the  Polevskiy  __ 
Copper  Smelting  Plant.  The  construction  of  the  Ufaley  Nickel 
Plant  was  completed  in  1933;  by  the  end  of  that  year  it  was 
set  in  operation. 
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Huring  liie  period  of  const2:na<5l^i.on  of  the  Ufale 
extensive  deposits  of  .oxidized  nickel  pres  were  disdovered 
in  the  Southern  Urals  and  de^).osits  of  popp^.-shipker  sulfidic 
ores—i  in  the  KolaVPeninsulae  f  wasv  acconpanied  1)7  sup- 
pleciphtary  geological  .explorat.iPn  of  the  ‘previously  known .  , 

Woriltsk- copper -nickel  deposits^  Which  yielded  extremely  fa¬ 
vorable  re  suits  o;  The  State  decided  to  erect  iafge  nickel 
combines  Pn  these  deposits,.  In  this  connection^  a  hew  design  ,, 
institute,  the  Soyuznikel* olovoproyekt  ^^^iMUnion  Institute 
for  the  Design  and  Planning  -Of  Uiokel  and  Tin  Industry  Estab- 
li^ments'/,  was  organized  in  195 5- in  Leningrad . 

V  In  1935-1939  that  .Institute,  parried  out  the.  design  :  ’  . 
of  huge  nickel-industry  enterprises !  the  Yuzhnoural ’ sk 
Nickel  Combine,  and  the  .Monchegorsk  and  Noril'sk  popper inick-, 
el  conbines,  as  Well  as  enterprises  of  the  tin' industry. i 

The  first  batteries  of  these  new  plants,  which  Were  ' . 
activated  nearly ■  simultaneously. during  the,  1938-1939  .period,  . 
had  increased  steeply  the  smelting  of  nickel , 

As  distinguished  from  the  Ufaley  Plant,  which  subjec¬ 
ted  the  oxidized  ores  to  briquetting,  the  Uzhnoural'sk  Plant 
had  introduced  the' sintering  of  ores  and,  for  the  purpose  of 
roasting  his  Evitte,  it  had  installed  multiple -hearth  and  tu-. 
bular  mechaniGal  fU.rhaoes  instead  of  reverberatory  furnaces 
with  man'ual  rabblingo  .  ‘  :  . 

The  technology  of  the  processing  of  the. copper-nickel 
sulfide  ores  of  Kola  Peninsula  v/as  investigated  in  the  labora¬ 
tories!  of  •LenihgTad  Mining  Institute  {Ihofessor  No  P.  Aseyev, 
Ko  ’Fo'  B'ologlaZov,.' N-.;  So  G-reyver,  and  others) 'and  Electrical  , 
Engineering  Institute  .(Profeasor.f^csimenko)*  Shaft  and 
eloctrio  furnaces  werh.  InstallC'd  as  ■  smelting  equipment  in  , 
piantSo. '  The  dopper-nicker'hattes  from  the .  shaft  and  elec¬ 
tric  furhaces  are  blown  through  in.  .converters  .into  copper- 
nickel  .nls  mattesc  The  further  processing  of  these  nis 
mattes' was  planned  according  to  ike- method  of  separatory 
smelting.  The  lower  product  (“bottom")  in  separatory  smelt¬ 
ing  is  subjected'  to  two.-stagc,  roasting,  with  the  roasted^ 
charge,  being  smelted  in  electric  furnaces  into  anodes  which 
are  then  oonveyed"  f  or  eleotiolytic  ref ininga  , 

'  ^  At  the  NorllVsk  Combine  sulfide  ores  and  concentrates 
are  charged ■  in  sintered  f oim  into  shaft  furnao'e s  for  .snielt-  . 
ing,  ■  The ' cbppef-hidkBl  ni^  mattes, initially  were  processed 

aoqording-to  the  combined  hydrocleotrometallTrrgioal  method j 
after  the  ivai  the  soieoti've' flotation  of  the  nis  mattes,  •, 
yielding  nickel  and  copper,  conoentrates,  was  mastered,.  :::  f 

'  The  nickel  plants  organized  the  recovery  of  cobalt..,  , 
from  cohverter  '  slags  and  other  intermediates  of  ^ni.ckei  pio*^ 
duction.  The  first  metallic  cobalt  in  the  USSR  was  obtained 
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at  the  Ufaley  Plant  in  1937,  from  ii'on'-cobalt  cakes  obtained 
while  refining  the  solutions  for  the  production  of  nickel 
sifLfate^  The  cobalt  re csovery  scheme  was  worked  out  by  the 
Gintsvetmet  ^tate  Institute  of: ‘ITonferrouS  Metals/  (Professor 
Plctenev)  and  by  the  workers  of  thqi  tJfaloyskiy  Plant,  In 
1958  the  same  plant  had  also  6i:‘3ahlli^ed  the  recovery  of  cob¬ 
alt  from  the  converter  slags  of  iiiokel  production.  These 
Converter  slags  were  subjected  tO  reducing-sulfating  smelt-  ; 
ing  into  matte  in  a  shall  shaft  furnace/  Various  methods 
were  employed  to  process  Ihe  niclrel-^oobait  matte j  the  ulti¬ 
mately  adopted,  method' was  that  of  the  oxidizing-ohlorinatihg 
roasting  of  the  matte,  with  subSotiuent  leaciling  of  the 
roasted  charge.  The  leaching  solution: to s  Subjected  to  sub- 
sequent  fractional  rectification  so  as  to  rOmOve  impixritieSi 
whereupon  it  was  Used  to  precipitate  cobalt  according  to  the 
hypoohloritio  scheme,  -  , ?  :  ■  ,  .  , 

At  the  Yuzhnotiralfsk  Nickel  Combine  the  scheme  developed 
at  me  Ufaley  was  considerably  modified.  That  combine  in¬ 
troduced  the  method  of  blowing  throu^  molten  nickel-cobalt 
mattes  in  a  converter  so  as  to  transform  the  composition 
of  the  enriched  mass  to  that  of  the  anode  melt.  The  melt 
was  used  to  oast  anodes  which  are  then  conveyed  for  eleotro_- 
lytio  dissolution  in  baths,  in  a  solution  of  sodium  chloride. 
Then  nickel,  cobalt  and  other  metals  pass  into  the  pulp  in 
the  form  of  hydroxides.  The  filtered  cake  of  the  hydroxides 
is  dissolved  in  acid  and  the  resulting  solution  is’  processed 
according  to  the  conventional  hypoohloritio  scheme. 

At  the  "Severonikel*"  Plant  in  Monchegorsk  converter 
slags  are  molted  in.  electric  furnaces  into  a  melt  which  is 
subjected  to  electrolytic  dissolution  in  stafurio-acid  so¬ 
lutions,  so  as  to  isolate  copper  within' the  cathode  residue.. 

In  all  nickel  plants  cobalt  is  recovered  from  tiie 
solution  in  the  form  of  a  hydroxide  vdiich  Is ’subjected  to 
drying  and  to  calcining  in  electric  furnaces,  A  method  for 
the  reduction  smelting  of  the  higher  and  lower  oxides  of 
cobalt  intpmetallio  cobalt  has  been  developed  and  is  being 
applied  in  Gramolin-Shteynberg»s  electric  furnace, 

•  In  the  processing  of  oxidized  nickel  ores  the  electric 
smelting  of  nickel ous  oxide  is  the  final  stage  of  production^ 
The  obtained: metal  is  usually  subjected  to  granulation  and  ' 
shipped  to  users  in  the  granular  form, 

■  Nickel  is .obtained  from  sulfide  ores  in  the  form  of  ' 
electrolytic  metal.  During  the,  electrolysis  of  anode  nickel, 
metals  of  the  platinum  group  are  extracted  into  slime  while 
cobalt  is ’extracted  into  the  cake  obtained  on  filtering  the 
solutions,: 

During  the  Great  War  for  the  Homeland,  in  connection 
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with  the  teinporaxy  evnoliation  of.  I'Sevorbhikel*”  Plant 
and  the  shortage  of  ele'otri cal  energy  Jin  the  Ural  plants,  • 
the  deyelo.pment,  .of  '  the  productton  vof and .  niokel  ih  ' 

■our  ponntry  had  "been  somevihat  alowedJJ^  ■  However,  the '  ■ 
war  tine  years  too  were  mrked  by;  ivell^^^^  achievements^  i'n- 
Ihe  application  of  netf«  pr6o6sses  end  expansion  of  the  reob« 
very  of  thc'.0etal  oo-coraponehts iof  oop-per  and  niokel  ^re_^* 

-  Thus,  at  the  beginning  of' tliptvjar  problem  of 

the  selective  flotation  of  *  the  oreSJiof 'the  Pyshma  deposit  .. J 
in.  the  Urals  was  resolved  tipon  isolating  cobalt  within  &  ■ 
special  pyrite  concentrate o  The ' process  of  the  oxidizing*'*  ■ 
s-ulfating  roasting  of  pyrite  concentrates  with  subsequent  '  . 
-leaching  of  the  roasted  charge  arid,  extraction  of  cobalt  iri 
the  form  of  a  hydroxide  from  tjbe  solutions  v/as  developed  nnd 
introduce'da  ^  "  ,  '  ■  ■  '  *  J*.'  .  ’  -J'  '  ■  ' 

The  Balkhash  Plant  had  iritroduoed  at  '  the  be  ginning  of 
the,  war,  on  an  industrial  ,fscale,.tho.  re ‘-‘flotation  of  the 
Kounrad  copper  oonoeritrate's  with  the  isolation  of  molybdenum 
into  substandard  molybdenum.' concentrate « .  That  era  had  also 
been,  marlffidi  by  the  mastery  of  the  flotation  of  the  molybdenum 
ores  of  Eastern  Kounrad)  which  yielded  quality-grade  molybden- 
urn  concentrates#  A.  method  of  retreating  the  substandard  . 

.  concentrates  into  calcium  molybdate  had  been  developed* 

•  The  Yuzhnoural’sk  Nickel  Combine  had  considerably, 
intensified  ;its  shaft-furna.ee'  smelting  of  sintered  nickel 
ores  by  lowering  somewhat  the  level  of  .  furnace  charging',  and 
increasing  the  air  delivery*  Other  copper-smelting  and 
nickel  plants  were  conducting  experiments  to  replace  a  part 
of  the  coke  . :uscd  in  shaft-furnabe  Smeltirig  by  the  cheaper  ^ 
and  less  scarce  blast-ftJrriace  ,c6£0.*  rTbb  ';ni'^el  plants  had 
increased  .the  recolirery  of.  oobalp  •from';.. converter  ^slags 
of  iiieir  niCl^c^pradUctibriv:.  J/;:  J  ^  ^  ^  , 

*  '  ■  3ji  1944-1945  .the  MSeyeron±kei»  ”‘ and  "Pocheriganikel*"  ' 
plants  were  suacessfully  reconstructed  and  normalcy  was  re¬ 
introduced  .into  the  operations  of  the  copper-smelting  plants* 
The  postwar  period  has  been  charaoterized  by  a  con¬ 
siderable  intensifioatlori  of  the  processes  of  the  reverbera¬ 
tory  smelting  of  roasted  ooricentratos:  at  the  Krasnoural  *  sk 
»  Pi*ant -and  dried  conceritrates  at  the 'Balkhash  and  Sredne’ural^  sk 
coppeivsmelting'-pijants*'  A  mao' or  role,  iri  the  process  of  rever¬ 
beratory  smelting  was  played;  by  design'  modifications  of ,  the: 

‘  fuel  burnerri  (BIS.,  .SIBIZ  );■  ^^Erasnoiirai  ‘  sk  Copper '.Smblting 
...Plant,  arid  .Sredne.uraltsk  Copper:  Smeltirig  ilant/r  slij^t,  heat¬ 
ing  of  the  air .  (;i€Z.),.  and  modifications  , -Of  the  actual  design 
of  :df\irnaces#:  ■  ■  ■■  ■  ■  ■•  ...v 

The  ICirovgrad  Plant  conducted  studies  to  racover  .zinc 
from  mattes  arid,  ■oonCentrate  s  into  distillate  s  duririS'  the 
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bessemerizing  process,  which  studies  yielded  positive  results 
and  served  as  the  basis  for  constructinS  bag  filters  and  a 
coaldust  installation  at  that  plant.  ;$he  method. of  the  so- 
called  pyro— selection  of  Zi^c  haa  at  ptesent  been  introduced 
into  the  plant ' s  everyday  ptaptidbi  ; 

In  the  postwar  ora  stlib  G^ihtSVetniet  had  been  invest  lu¬ 
ting  a  new  method  of  recovering  seleniiam  from  tiie  slimos  ox 
copper  electrolysis  by  sintering  the  slimes  with  soda  and  by 
sub seauent  leaching  of  the  sinter.  This  method  ms  introduced 
at  the  Pyshma  Copper  Electrolysis ’Plant  ySrherc  it  made  possible 
an  increased  recovery  of  selenium.  ^  ^  i,  ; 

During  liie  posttvar  years  new  reverberatory  fu^aces_  ' 
for  smelting  copper  concentrates  were  built  at  the  Noril 
Balkhash  and  Sredneural*sk  plants.  The  industrial  base  of 
the  copper  electrolysis  industry  was  aumented  by  the  expan¬ 
sion  of  the  Pyshma  Plant  and  the  construction  of  anode  and 
electrolysis  shops  at  the  Balkhash  Plant,  As  a  result  of 
the  intensification  of  the  process  of  ^aft-furnace  and 
oleclirio  sniel"fcinsj  *the  production  of  tho  nickel  plnnts  had 
increased  greatly.  Hew  processes  were  developed  and  intro¬ 
duced  for  recovering  cobalt  from  the  wastes  of  nickel  pro¬ 
duction  (the  process  of  the  retreatment  of  molten  converter 
slags  at  the  YuHK  Auzhnoural » sk  Mckel  Combine/,  and  others  j, 
so  as  to  increase  we  recovery  of  that  metal. 

Side  by  side  with  all  the  achievements  in  the  field  of 
their  production  our  copper-smelting  and  nickel  plants  still 
display  many  shortcomings,  the  principal  one s’ being  unsatis¬ 
factory  preparation  of  materials  for  smelting,  inefficient 
dust  collection,  and  insufficiently  comprehensive  processing 


of  materials, 

Materials  with  a  considerable  peroeAtage  of  fines  .. 
are  transmitted  for.  shaft-fimiaoe  smelting,  and  this  restricts 
furnace  productivity  and  increases  furnace  dust  escape  and 
irrecoverable  losses  of  metals.  The  improvement  ^  the  pre¬ 
paration  of,  materials  for  shaft-furnace  smelting  throu^  a 
careful  screening  of  ores  and  sintering  of  fine  materials, 
and  also  through  an, improvement  in  the  quality  of  the  sinter 
itself,  will  malce  it  possible  to  up  grade,  appreciably  all 
the  indexes-  of  shaft— fiirnace  smelting. 

In  certain  plants  the  increase , in  furnace  producti¬ 
vity  is  iStlll  being  hampered  because  of  the  insufficient^ 
power  of  uir-blast  devices,  although  the  use  of  heated  air 
and  oxygen— enri ohe d  air  provides  a  possibility  for  a  con¬ 
siderable  intensification  of  smelting,  ■  ^ 

.  Doubtless,  dust  collection  is  the  Achilles*  heel  of 
our  copper-smolting  and  nickel  enterprises,  far,  thorough 

purification  of  plant  gases  has  not  yet  been  introduced  in 
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such  s.iuii'fc  'civtci^jctisGS'  Eis  "the  Bcilkhash  und  Si'odnouTQl  ^slc 
copper  smei-bins  piah’ts',  ,the' ^'zhnc^ai'’ sic  Mckel  Combine  . 
and  t  he  .IIorii  «slc  Co^^pbr-Nicicel'-I’laht  .:,  ^  . 

ValuablG  components '  of  '■‘bres  and v concentrate s,.ar^ 
being  completely  rbeoveredi'  2ik? 'plant s.^  dioxid.e  .:.  ^  ^  ^ 

gases  are  used  for  producing  bulfiiifio  acid' only  in  oeftain, 
plants  —  and,  moreover,  vex#- incompletely,  As^  a  res^t  • 
of  the  fine  mutual  inteiTonetrati on' of- -the  sulfides,,  of  .  ,  „ 
diverse  nonferrOus  metals  in  cOppjer  ores,  during  the  coheep*- 
tration  of  these  ores,"  no  success  is  aohio'yed.  in  a  complete, 
separation  of  sulfides  according  to  the  ooncentratos  of  . 
various  metals,  So  that  copper  conoerrfcrates  with  a  hi^'  cen-, 
tent  of  zinc  and  an  appreciable  ooncent?ef  lead^somctimes 
are,  prooessedn  2ino  and  lead  dan  be  extractod  .fropi  copper.  ,, 

concentrates  ;into  'disti.llatcs  during  the:  processing  of  .  .  '  ^ 

these  oonoontrates  in  thd'^dopper-smelting  plants  by  applying 
various  distilling  processes  (the  fuming  of  molten  zincous . 
slags,  •electrothermal  processes  of  the  retreCtment  of  , ma¬ 
terials,  pyro-seieotion  in' converters,  otc* ).  rrocTT'^^ 

The  Directives  of  the  20th  Consi'*ess  oa.  the  OPSTJ  f or 
the  Sixth  .]?ive -Year  Plan  outlined  the  principal,  tasks  of  ■  .  ; 
the  development  of  the  Nation’s  economy  as  ^ 

cording  to  individual:  branches /  These  Directives  stipulated 
a  signal  inci'easo  in  the  output  of  nonf.errous  motal  during 

that  five -3rear  period,  •.including  a  60-po;r Co np  t, 

the  output  .of  copper  and' nickel  cemparod  with  the  i955  level* 

A  consido3?able  part.  o:f::thiS  ' increase,  in  .output  was  intended 
to  be  achieved  thfou^  a  more,  eompletd  rutilization  ,01  exis¬ 
ting  output,-,  capaoil/ies  apd  .  the  appYdah'^  new.  and  more 

productive  prodesscs,  : '  Theref  dfe^  partieularly^^aat  impor- 
tanoe  has'  bop.n-aita.ohe,d  to  the  further  intensification  of 
metal I'urgicai  .,pf ode sses  arid .  IritrOduction  of  new  pro ee sses 
increasing  the  recovery  of  inetal  and  the  comprehensiveness 
•  of  utilization  of  the  material- composition  of  the  processed.. 

.  .  •  In  the  Directives  of  the  20th  Congress  of  the  CPSU 
-  very  great  importance  has  been  attached  td  the  use  of  oxygen 
in  hotri  ferrous  .and  ndhf err ous  metallurgy,  f  .  4._ 

nonf err ous  mo'tall iirgy  have  already  ^ 

of  ■'■tb/s -  use  of .  Qxygen-eriri^ed  a±r'*\'.-'. .Thus,,  ,  the  .  Yv^z^d^al  sk 
Nickel •  Combine  has  carried  Cut  trials  Jc,: 

smelting  of  sintered  nickel  ore  in  a  shaft,  furnaoe ,  in  195 
the.  Balkhash  Plant '.  exporimented  v^ith  Idle,,:  smelting  ef  -atomlzed 
copper  Conoentrates  iri  heated  air  and  in  oxygen-enri^ed  air, 
the^Erashoural’sk  Plant  bonduoted  a  regulax  ^ris^^^ 

tho  uso  (xt  oxygen  in  the  bessenerizatipn.  of  •  mattes, 

Ali:'  the  /preliminary,  .'^est  s  haye'  proved^  the:;.;S’^ehi--s®^i^  qti  vene  ss 
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of  the  use  of  oxyson*  :  , 

fhe  introduction  of  oxygen  into  metallurgical  proces¬ 
ses.  on  a  largo  industrial  scale  will  become  feasible  after 
large  oxygen  stations  arc  built  in  the  piants.  At  present 
such  stations  are  being  built/ at  the  Bal^cha^  and  Irtysh 
coppOr  smelting  plants>  the  list  ^-KMehoj^drsk  lead-Zino  Com¬ 
bine,  and  certain  other  ehtetpilses*  Inc  ‘yuKK'has  already 
constructed  a  small  oxygen  station  producing  1,000  cubic 
meters  of  oxygen  per  hour. 

Of  the  new  high-productivity  processes  the  ones 
currently  attracting  the  greatest  attention  of  metallurgists 
are  the  processes  c3f  roasting  and  ,  smelting  in  molten  or 
suspended  stated  Such  processes  include  the  roasting  of 
concentrates  in  a  fluidized  bedj  iihich  has  already  been,  intro* 
duced  in  all  of  our  zino  plants,'  iand  wnich  has  proved  its. 
effect  i'veness  in  regard  to 'the  productivity  of  furnaces,, 
utilization  of  t  he  oalorifio  value  of  conpentrates  and  ob* 
taincment  of  gases  with  a  high  content  of  sulfur  dioxide. 

Of  special  interest  in  the  metallurgy  of  copper'’ and 
nickel  is  the  combined  process  of  the  roasting  and  smelting 
of  pulverized  ocaioentrates  in  heated  air  or  in  oxygen. 

This  typo  of  process  includes  the'  so-called  cyclone  smelting 
of  copper  oonoentrates,  , 

The  industrial  mastering  of  the  combined  process  of 
roasting  and  aiielting  of  pulverized  concentrates  in  heated 
or  oxygen-enriohed  air  will  indubitably  increase  the  produo- 
ti'vity  of  the  existing  plants  and  improve  the  teohnical- 
eoononio  indexes  of  their  operations. 

To  recover  zinc  and  lead  from; copper  concentrates  and 
the  products,  of  their  processing,  many  c  oppcr-smelting'  plants 
of  .the  USSR  should  employ  various;  distilling  processes,  par¬ 
ticularly  the'  process' of  the  fuming  of  molten  zincous  slags 
and  also,  if  possible,  the  vacuum  processes,' 

There  exist  broad ‘prospects  for  the  employment  of 
electrothermal  processes.  In  the  metallurgy  of  copper  elec¬ 
tric  furnaces  should  find  application  for  smelting  cathodes 
and,  ih  isolated  instances,  for  smelting  ores  and  concen¬ 
trates,,  : 

The  improvements  in  gas  purification  and  dust  collec¬ 
tion  will  make  it  possiblo  to  increase  the  recovery  of  metals 
and  to  organize  the  obtainnent  of  certain  rard  metals  which 
had  hitherto  bbeh  irrecoverably  lost  in  gases.  The  compre¬ 
hensive  re  treatment  of  fine  plant  dusts  and  distillates  re¬ 
quires  the  omploynent  of  various  combined  schemes  in  which 
hydrometallurgioal  processes  will  play  a  ma 3 or  role. 

Of  the  new  processes  in  the  metallurgy  of  nickel  a 
noteworthy  one  is  the  perfected  oarbonyl  process  employing 


22 


high  producer-gas  pressures,  wtoich  will  make  it  possible  to 
obtain  hi^-purity  metal  and  an  efficient  recovery  of  non- 
ferrous  and  platinum  metals, 

fhc  further  progress  of  the  oledtrolysis  industry  re¬ 
quires  the  introduction  into  industrial  practice  of  the  con¬ 
tinuous  eleotro-deposition  process  ih  vihioh  metal  is  obtained 
in  the  form  of  a  strip  being  continUially  removed,  from  liie 
.cathode,,  current  density  is  ihoreased  .and  the  purification 
of  solutions,  is  more  thorough,.  ,  f 

,  There  exist  all  the  nepessary  oboeo'tive  conditions 
for  the  further  deVelopmerit  of  the  metallurgy  of  copper  and 
..  nickel'  in  thO  USSR :  sub  stant ial  proven  re  serve  s  of  ore  s  of 
these  metals,  a  l£xrge  machinc*-buiidins.  industry  capable  of 
providing  now  enterprises  with  the  necessary  equipment^  the 
required  power  base,  etc, : trained  numerous  cadres 
.of  skilled  workers  and  experts,  Without  any  doubt,  the  ; 
copper  and  nickel  industry*  shall 'continue  to  develop  in  our 
country,  and  it  shall -be  assured  of  a  leading  position  among  • 
the  world »s  producers,  ' 


^^set  on  p,  4^ 


Greater  Dzh'e  ska  s  v. 

one  hundre d  and '  teh  years  ago:,  on  10  Rovem-  . 
ber  1847,  the  first  steps:’ to  extract  copper  ore 
were  'taken  .^In  'Dzhejaka^^uhi - r 

In-19Q6' the  Uzhe'Ska^gin  .'.'CoppCf  Uepcsit  was  , 
leased  out  to  the  -^i^ishj  ;V7ho  had  established:  a 
„  oorporation,  *’Atbassar  Copper:  dompariy,  .  !  ” 

for  its  exploitation. 

There  oommenced  ti^  predatory  selective 
extraction  of  only  the  richest  ore s  fr6m  the 
Usponskoye  Deposit  west  of  Dzhezkazgan,  Plans  ^ 
existed;  for  a  similarly  predatory  working  of 
Dzhezkazgan  itself,  but  after  the.  October  ^evo- 
}lut|oi^  the  '’eoheessionaires''  were  banished, 

:  The  new;  period  in.  the  developpeht  of^^  .  , 

Dzhezkazgan  began  oh  "10  June  19^,  On  that;,day  the,_ 
Soviet  Of  labor  and  Defense  adopted  the  decision^: 
for  completing  the  construction’ of  1iie  ICarsakpay 
entoi-pfises  and  activating  them, 

-  On  7  Rovenber  1920  the  first  ’  Soviet  copper  ;; 

:  was  produced  at  the  Earsal^a3r;  Plant*-  ^ 

,  ,  , ,  Soviet  geolo^sts'xincbydred  .  the  ’bountiful . 


rcsouTcos  o'ji  "bliG  DzhozlcQZStin  3Dcposi'fc  in  1316X1* 
entire  diversity  t  ■  nevy  reserves  qf  copper ,  ana' 
also  of  load,  iron,  laapganesei  i)reoious  netals, 
blaok  coal»  refractory  clays,  talcum  stone,  lime- 

stone present-day  Dzhezkaagan  oontains  a  very 
oonsideralle  part  of  the  estploi-ed  rescues  of  copper 
in  the  Soviet  Union?  in  its  resources  it  surpasses 
the  richest  copper  deposits  of  Chuguicamata  in  South 

^°^^°^juring  the  postwar.  fivei.year  periods,  c^ariy- 

ing  out  the  decisions  of  the  Patty  and  State  to 
create  the  Greater  Uzhezkazgan,  the 
ferrous  metallurgy  liuil-fc  many 

and  open-strip  mines,  created  a  highly  developed 
mining  system,  ai^  built  a  concentrator  plant,  a 
copper  sLlting  ^ 

facilities.  Greater ’Bzhezkazgan,;  ^ the.  co\mtry  s 

new  huge  copper-industry  center,  is  being  buiiu 
■  and  expanded. 


4»  Economic  i^prai  sal- 'of  Ore Various 

'•  ’Mbthods  o£  Mhing '  . 

^^i’s  is  a'  translation  of  ’an  ar^clb’'^^  Yo,  I. 

Dobroserdoy  in  Bjtilleten*  Tsvetnoy,  liietallnrgil,  No  18  (95) »' 
1957,  pages  29-*34^  ; 

The  costa  of  extracting; ono • ton  of  ore  (according  to 
1955  figures)  in  certain  dining  enterprises  of  rionforrous 
metallurgy , have  the  structure  shown  in  Table  1, 

Table  1 


Structure  of  (Shop ) ' Ore  Extraction  Costs >  in  percent 


Ore  Mine 


Bolousovka 
Borezovskiy 
Zyryanovsk 
leninogorsk 
Sokol ’ nyy 


Expondituye  s 


Y/age  sj  PoTwerj  'Ifetel^ 

v-J.  L  p*"'"' 

39,09i  5.41  I 
38.85  6.86  ' 

35.35  5.31 
,33.83  6;02 
i39;43|4.02 


Bystrushinskiy.;  32. 85 1  4.38 


9.35 

7.25 

6.51 

8.30 

10.94 

8.63 


jMiorrtji- 
%atioii  ■ 

“5722  “ 
6.93 
9.27 
2a8 
2.8 
7.02 


Mine  Bevel- 
opdent  York 


Over¬ 

head* 


5.51 

5.4 
5.24 

12;  83 

4.5 
7.03 


35.42 

34.73 

38.32 

36.84 

38.31 

40.09 


*I5n5iihs  rej^Trs*7  shop  and  miscellaneous  expenses. 


As  can  be  seen  from  Table  1,  the  decisive  factor  in 
the  extraction  costs  per  ton  of  ore  is  constituted  by  wages 
and  overhead  expenses,  which  together  account  for  70  to  78 
percent  of  the  total  shop  costs. 

The  postwar  period  has  been  marked  by  a  rise  in  the 
skills  of  workers  oonsolidati cn  of  the  permanent  cadres,  de¬ 
crease  in  the  ’'fluidity”  turnover  of  labor  forc;^,  and  the 
beginning  of  the  introduction  of  technically  jus^fiod  out¬ 
put  quotas,  as  well  as  the  materialization  of  other  organi¬ 
zational-technical'  measures. 

As  a  result,  labor  productivity  has  risen,  the  absolute 
value  of  wages  paid  per  extracted  ton  has  decreased  and,  there¬ 
fore,  the ■ extraction  costs  per  ton  of  ore  have  declined 
(Table  2). 
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Table  2 


Rise  in  labor  Productivity  and, Decrease  in  Oro  Extraction 


Ore  iiino 


Bolousovlca 

Berezovsltiy 

Zjnryanovsk 

Leninogorsk 

Sokol » nyy 

Bystrushinskiy* 


liise"* in  "the  "k^odiibtii*  T 

vity  of 

•Tiiorkoril.:-. .. 

El  Stopes 

Por  the  Iline 
as  a  Whole 

+  85  iO 

”+*’69;  5 

+  61.2 

+  44;8 

+  32,3 

+  51.6 

+  32.7 

+  45,5 

+184.0 

,  +150.0 

in  T/ages  Decrease 


Ton  of  j 
Extracted I 
.  ■  Ore  ! 

>32 
>i27i3 
^32  i  5 
-30.0 
-47,34 
-46,0 


Extraction 

Costs 


*•26*2 

-i22i8 

*^334  2 
^6,6 
— 41^6 
-41,0 


-»In  1955  in  percent  of  1952 


However,  despite  the  inevitable  decrease  in  the  value 
of  wage's  paid  per  ton  of  extracted  ore  ,  the  percentile  share  , 
of  wages  in  the  total  extraction  costs  —  althou^  in  general 
it  declined  in  the  last  few  years—  remains  subject  to 
fluctuations,  as  can  bo  seen  from  the  data  cited  in  Table  j* 


Dynamics  of  the 
Extraction 

Ore  Mne  !• 


BcioUsovka 

BerezovsldLy 

Zyryanovsk 

leninogorsk 

Sokol* nyy 

Bystrushinskiy 


Table  3 

Percentile  Shnre  .of  Wages  in  the  Total 
Costs  per  Ton  of  Ore  in  T950-1955_^  _ _ 

ZZI _ _  ^  _ -  - _ 

1950  1  1951 1  1952“!  1953  I  1954  |  1955 


43,0 

41.25 

35.14 

45.15 

43.85 


42.8 

40,4 

44.8 

42.8 


41,4 

44.57 

42.1 

42,7 

40,0 


37.9 
38*07 
46.3 

35.9 
33;  9 
25,5 


40*6 

35*24 

39.25 

35,7 

41.84 

32,0 


39.09 

38.85 
35,35 
53.83 
39.43 

32.85 


The  present  article  examines  the  changes  in  the  pre 
extraction  costs  and  the  formation  of  the  structure  of  these 
costs  in  accordance  with  labor  productivity  of  the  group  of 
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stopo  workers  aocdardins'ljo  yarloiti.'systolilis  Awider  tho  condi¬ 
tions  of  a  fixed  and.  d  rlaing  output^  rj^'spedtively,  of  the 
mining  enterprise }  and  disc,  it loxamines  the  effect  of  the 
gradual  depletion  6f  orti  -  on  the  posts  of  its  extraction# 

Changes  in  the  Ore  Extraction'Obstdi  Acccardins  to  the  ,  . 

Mning  System  in  a  Mine  ;Wi|;^  a;;  PiXed  Output  , 

fhe  extraction*  costs  per*  ton  of  ord-in  one  of  the 
mines  of  nonferrous  metallurgy  amouhtod- to,  {according  to  . 
figures  for  Pehruary  1956)  86  rubles  ISikopyokas;  the  strup^  .. 
tufe  of  these  costs  for  that  period  is  eited  in  Table  4* 

Table  4  - 


Stiuoture  of  Extraction  Costs  for  Pehruary 


Item  Of  Expenditure  ■  ■  • 

Auxiliary  B5atcrials  ■ 

ITages  plus  DOnuses 

in  which;  for  St  ope  Workers 
Eloctrioal  Energy  and  Compressed  Air 
Mine  Development  Costs  . 

Amortization-  , 

Overhead  Ei^phses'"  '  j 

!  Sm  Total' 

percent 

9.69 
i  57.09 
18.60 
4.40 

1  6.00 

1  10.36 

1  32.46 

ruble  3— kopeykas 

“■8-37 

32-05 

16-00 

3-80 

5-19 

3-95 

28-05  : 

U  r  -  ■  - - 

.  .  -  .......  .  . .  •  -  Total- J  : 

Roimbursomenti  of  Costs .  of  By-i^pduot 
ExtraotiPniof  *03^3:  ,.V  : 

;  -  86-41  1 

i  ,:d-25  ■  1 

'  0  ■  ,  >  i 

100,0 

Shop  Costs  ,  .  ; 

86-16 

The  mine  applied 'various  systems  of  mining;  by  hori¬ 
zontal  layers*  with  flushing;  by  sublevel  drifts*  with  and 
without  fluking  of  chambers;  and  by  forood  block  caving# 
Approximately,  60,' .porebn^  the  pro.:  was  pxtraoted  by  the,  more 
productiiai,,mihing..':systQm3#. . r  . ' 

To  deternlrie  the'  exti^actioft  costs  per  ton  of  ore^ 
separately  for  each  mining  system,  appropriate  calculations 
were  executed  on  the  basis  of  the  following  conditions; 

(1)  The  dost  of  forest  materials  is  determined  accord¬ 
ing  to  the  volume  of  timbering  operations  for  each  mining 
system  and  according  to  tho  list  prices  of  these  materials; 
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(2)  The  basic  wage  is  computed  acccxrdihg  to  quotas 
and  official  wage  rates  in  the  mine,  in  accordance  with  the 
volume  and  orgahization  of  operations  for  each  mining  system 

(3)  The  mino^deveiopment  coiath  are  determined  accord¬ 
ing  to  the  actual  cost  per  cubic  be'ter  of  buIBc  material  ex¬ 
tracted  from  entries  and  according  to  the  extent  of  develop¬ 
ment  required  by  each  raining  system j  ' 

(4)  For  the  sake  of  simplicity,  the  expenditures  on 

auxiliary  materials  (except  for  the  forest  toterials)f  elec¬ 
trical  energy,  compressed  air,  amortization,  ^d  overhead, 
arc  nominally  assumed  to  bo  on  the  fixed  level  of  the  actual 
February  1956  expenditures,  i  / 

On  adopting  the  above-expounded  method  of  calculating 
the  extraction  costs  per  ton  of  ore,  we  obtain  the  following 
indexes  for  the  individual  mining  systems  applied  at  the 
mine  (Table  5)* 


■Jf-Excluding  wages  in  1:1:10  complex  items 


o 


k1&- 


g&i 

s'rs&st8'‘ 

eh' O  P 
0  H*  H  H  2 

•S  §  >1  W  o  Q 

•  i  5  4 

»  >(  H>a> 
e+  Oti  O  O 
4  CQ 


HN>  Ot>i*H4h3W 
CO  ICO  00UtVJ»O4!»  03  J  '<J  O  O  pJ  O 

I  I  I  I  I  I  1  I  - - 

CO  |OU3'->100-P»-JO 
U3  VJ1VJ1  O  O  cn-~j  IV> 

O  |U1H  Cri4s-V^H  o  1 
^ 

Ivjl'wM-O  OO-fk-P*  H  1 
ro  N>U30~J 

~0  ,W  M  ,  CD  fvny  H3M 

O^l000^'O^V^0^^^~3I'<J  O  o  p  O  g 
,  I  I  I  I  I  4  !•  l>f'P  03 

lOvnU3  00VD'-3Ul  I  J3 

H  Gih  MW  . 

O  |cr\H~J4»-MU)U3  1 

ivji  cn  03 U3 'ji  ui  { 

^N>  H  O  l^e  4  ^3 

ICO  COVJlV^fOV^+k  Vj  O  o  p  o 

I  I  I  I  I  I  I  .  W'd  ca  o*^ 

lOccvDOO-^ovn  p  I  I  I  P 

\nvji  o  ovjivn-j  CO  H 


•|s»H  .w 

8|V1VWVO'J1-I!*‘  0-<3  I 

•  •  .  •  *  •  ♦  • 

M  00  H  CO  WH  03  I 
vjjog  w-«ovjj--j CO 

03  *W  H  O  !i^H4 

N>  IOOOOVJJUJWIO-|S»1<«I  o  o  p  O 
I  ,  I  i  I  I  I  I  I  ^*0  CO  O*  d- 

-ffc  |OU3->J  00  O3AJ0U3  P  I  I  1  P 

O  VJIVJ  O  0--^-ft»  03  CO  M 

H~!4».  H  W  * 

O  l-ls.  -la-  U1  cyi-is- :p-J  I 

|u:>v^VD  o  ro->5VD  | 

U1  V>1  VD  CD  ^J^ 

i  i  r  :  I 
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Table  6 


Pcr-Ton  Costs  of  Extraction  by  Various  Mining  Systems  3n 
Percent  of  Por-Ton  Costs  of  Extraction  by  the  System  of 
Horizontal  Layers  Lilith  Plashing 


Item  of  Expenditure 


Auxiliary  Materials 
Wages  Plus  Bonuses'^ 
in  which :  for  Stope 
\^Orkers 

Electrical  Energy  and 
Compressed  Air 
Mine-Bovelopncnt  Costs 
Amortization 
Overhead  Exp_on_ses  _  _  , 


Total 


Mining  System 

4^'  ^ 

Sublevel'  Lrifts  i 

m 


! 


Horizontal  ; 

layers  chBSr 

Plashing  • 


_ _  _ j  - 

100,0  I  91 i 5 

100,0  ■!.  91.7 


Tilthout 
Chamber  ! 
Plashing  tPlushing! 


1 


62i0  i 
52i7  ' 


!•  .100,0  I 

i 

100,0  t 
1  '  100,0 
I  100.0 
L-iP-jO-- 

!  •  >  j 

I  100.0 


100.0,  . 
111.3 
100.0 
100.0 

— 

■  97.3 


26  i  5  j 

100.0  i 

111.3  i 
100.0  ! 
100,0  J 

82.0  I 


Forced 

Block 

Caving 

"61,8 

52,3 

25i5 

100.0 
69.8 
100.0 
100.0  _ 

79.0 


^Exclusive  of  wages  in  the  complex  items 


it  follows  from  Table  6  that  under  the  conditions  of 
a  fixed  volume  of  ore  extraction  conducted  by  such  productive 
mining  systems  as  -ttiose  of  sublevel  drifts  without  chamber 
flushing  and  of  forced  block  caving,  thb'  expenditures  on 
wages  decline  considerably  (by  48  percent )i  especially  for 
the  group  of  stope  workers  (to  one  fourth),  nevertheless, 
the  extraction  costs  per  ton  exf  ore  for  these  systems  decline 
altogether  by  only  18  to  20  percent  compared  with  the  extrac¬ 
tion  costs  for  the  system  of  horizontal  layers  with  flushing. 
This  happens  because  of  the  much  greater  percentilo  ^are  of 
the  wages  for  auxiliary  workers  and  of  overhead  expenses, 
whoso  absolute  value  does  not  change  upon  the  introduction  of 
the  now  mining  systems '  (under  the  conditions  of  a  fixed  pro¬ 
ductivity  of  the  mine ) , 

It  is  also  to  bo  noted  that  the  gap  betwreen  the  aver¬ 
age  actual  extraction  costs  for  the  mine  as  a  whole  and  the 
nominally  computed  costs,  for  the  individual  mining  systems 
(Tables  4  and  5),  which  is  basically  caused  by  the  differen¬ 
ces  in  the  share  of  wages,  attests  to  serious  shortcomings 
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in  the  norning  and  calctilatioii’oif  and  wages;  also,  it 

attests  to  additionar  expenditni^es -p#  Icibor  and 

as  a  result  of  imparopcr  ;cpndUQ% of;  s^pp^  ,  ‘ 

CSiange  in  Ore  Extraction -Costs  for- a  iiihe  Whose 
ErSductivlty  increases 

iqt  US  consider  the-  changes  In -extraction  costs  in 
a  mine  whose  resources  warrant; an, increase  in  its  pfbduoti- 
vity,-» 

•  To  Investigate  the  dynsunios  of  changes  in  expenditures 
and  the  order. of  the  formation  of  shop  costs  according  to  the 
increase  in  mine  p’rodubtivity,  it  is  necessary  to  detorjBinef 
which  expenditures  per'  butput  unit  remain  nc^inally  fixed  ,, 
and  which  vary  with  inpreasing  yolxane  of  extraction,  , 

Below  is  cited  a  circumstantial,  detailed  estimate  of 
the  nine's  production,  with  division  of  expenditures  into 
noninally  fixhd  and  nonihialiy  variable, 

'  The  division  adopted  jin  Table  7  is  of  a  nominal  nature  ,  : 
because  certain  .expend'itufo  elements  classified  as  nominally, 
fixed  may  actually  vary,  i*  e,,  'they  increase  with  increasing: 
volume,  of  output  (for  the  mine  as  a  whole),  but  to  a  lesser 
degree  than  the ■volume  of  output;  hence,  they  decrease  per 
output  unit;  e;  g, ,  the  expenditures  on  the  moving  of  loads, 
running  repairs,  and  the  lilce,  ■  - 

Inasmuch  as  the  .  effect  of  a  number  of  price-shaping 
factors  on  the  magnitude  of  individual  expenditures,  accord¬ 
ing  to  changQ  in' the  yolxjrae  ’  of  output,  has  not  been  adequate¬ 
ly  explored  (and,  moio over,  their- share  in  production  costs 
is  small ) ,'  t&rbf  oro'  the;  proposed- diyis ion  of  expenditures 
into,  nominaliy--  fixed  and  nominally  rVa-at able  .  utilized 

for  oaloUlatind: 'sopafately  f or;  every  mining  system,  the  ex¬ 
traction  cost  per  ton  of  Ore  under  the  conditions  of  a 
rising  labor  productivity,  ^  ^  ^  ^  ^  ^  . 


-5»The  qub-st  ion;  of .  oapital  inve  stment s  is  ...not  oonsidored in  . 
this  article. 


lable  7 


Cirounstantial  Estimate  of  Produotion  Expenditures 

(February  !|.956) 


U 


II, 


Eleznent  of  Expenditure 


Expenditu¬ 
res  on  Ex¬ 
traction 
of  One  Ton 
of,  Ore 
JEiUblos- 
Kopoykas 


In  Per¬ 
cent  of 
Total 


I  Division  of 
Expendituros 
Ruble  s- 
Kopoykas 


i^J■  M* 

_ _  _ 

^  ^  Jk 

■  ^ 

o 

c 

L  -  ^  ^  — 

3 

4 

5 

Auxiliary  liate rials 

, 

Tinberins  ■ 

3-85 

4.46 

4m 

3-85 

Explosives 

2-09 

2,42 

2-09 

Time  Paso 

®-32 

0.37 

-• 

0-32 

Detonating  Capsules 

0-11 

0.13 

m. 

0-11 

Pobedite 

0-58 

0,66 

- 

0-58 

Drilling  Steel  • 

.  0-19 

0.22 

0-19 

Carbide 

0-58 

0,67 

0-58 

*» 

Detonating  Cord 

0-24 

0.28 

- 

0-24 

L'iscellaneous  Materials 

0-41  -i 

0.48 

0-41 

iTotal 

8-37 

9.69 

0-99 

7-38 

Wages  and  Bonused  ‘ 

i  '  ‘ 

1,  Basic  Groups  “ 

Stope  Workers 

22-11 

25,59 

22-11- 

'{Underground)  Transport 

• 

Workers 

5-65 

4.22 

— 

3-65 

Plushors  {At  Extraction 

and  Transport) 

1-12 

1.30 

1-12 

Komi- 

ttally 

Pixed 


Nomi¬ 

nally 

Vari- 


2« 


Total 

Auxiliary  Group s 
Medical  5orvice  T/orkorsN 
Ventilation  Workers  i 
iS^losives-Depet  Workers/ 
Power  Service  Workers  \J 
Administrative  -Workers 
Workers  of  the  Geologlo 
and  Mnc -Surveying 
Section'- 
Soist  Workers 


Total 


52 


26-88 

31.  ir 

J 

i- 

.4 

‘26-88 

2-65 

1 

3,07 

]  ’ 

J  ■■ 

2-65** 

0-46 

0,53 

0-46 

0-58 
1-48  1 

0,67 

1.71 

0-58 

1-48 

.  mm  ■ 

mm 

5  .-17  " 

5,98 

5rl7 

- 

:  !Dab  Id .  7  ;  Oont  iiiuc  d 


■  /•  ■ '  ‘  /  .„  y. 

Bloment  of  E^qfKjndilnn:©..  ^ 

mtm  •*<*  mA  in*  •«-»  *-•  •-A  * 

-  _  _  _ _ 1 _ , 

3 •  Wages  in  Complex  Items-JHfrj 
\fcges  of  Workers 

V&ges  bf’^Engineer^v,  : 
locbnioian  I»craohr(dl 
and  vVhite-Oollar  •  r'  ' 
Workers 

Compressor  V/orkers  ; 

Expenditu- r 
ros  on  Ex* 
traction 
of  One  Ton 
of  Ore.  . 
Ruble 3- 
Kopoykas 

.. 

Mt  «MW  m-m 

2 

’  j 

9-21  .■  j 

! 

1 

i 

7-50  i 

0-36  . _ ' 

In  Per¬ 
cent  of 
Total 

: 

10,66 

8,68 
0.42  i 

Division  of 
Expenditures 
Ruble s- 
ICopcykas.,  . . 
ifdmi- !  Nomi¬ 
nally  nally 
Pixed'yari- 

■able 

•-* 

4  T  V5 

' 

1  .  , ; 
9-21 1.-"'-- 

.  .  ;  i;-!  '.: 

7-50r  - 
0-36'  - 

lotal 

17-07  ' 

19.76 

17-07; 

- 

Grand  Total, 
Wages 

4S-12 

56.85 

22-24' 

26-88* 

III.  Electric  Power.  ■' 

Hoisting  of  Ore 

i 

0-95  ' 

1.10 

. 

*• 

0-95 

Water  Jlraina go/.  ■  ■  ‘ 

0-38-:''-^' 

1  0,44 

0-38 

- 

Underground  Transport 

0~41 

!  -0.47 

- 

0-41 

Compressor  Station  , .  ,  • . 

. 1-20 

0-50 

■1.39  . 

1-20 

Ore  Delivery  ;' ;  ■  -  -  1 

0.58 

_  _  _  _ 

‘0-50 

Total 

!  3-44  ' 

‘  ,  '  .i 

5.98 

0-38 

3-06 

V,  JUaortization** 

8-95 

10.36 

8-95 

- 

Payment  of  Mine -Development 
Costs .  •  * 

5-19 

6, 00 

5-19 

VI,  Overhead  E&cpenses, 

Current  impairs  Of  Basic 

! 

1 

!  .  '  \  ^  ^ 

*"  ■  1'  3-62'  ‘  '! 

'4,19 

3-62 

[ 

Assets*:J-» 

j  \ 

Upkeep  ,  of  Basic.  Assets-^ 

1 1*80 

2,0$ 

il-80^ 

r  ^ 

Moving!  ofi‘  'Doad  sl.", ' ' ;  v-:.v*  .f. 

■/1-12.- - 

i;29 

1-12 

labor  Safety  ‘ . 

r  3-86 

4.47 

3-86 

** 

Kiscellane  pus  ’  Expense  s 

!  0-81 
i  ■  0-13  ,  ^ 

0.94 

0-81 

«* 

Servicing  of  Drills 

0.15 

«• 

Total. 

:  11-34 

13.12 

jll-34 

m 

Combined  Grand 
Total  per  Ton  of 
Ore 

} 

1  86-41 

jlOO 

1 

i 

• 

j43-90 

i  42-51 
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Table  7  Oontlnuod 


«  In  the  event  the  voliuno  of  output,  incr^^  as  a  result  of 
Inprovemonts  in tiiniiiS  i^ysto^s  the  wages  of  etopo  workers 

Assumed  to^bo^nomiSly  fixfedi  for  simplicity  of  oaloulations. 

In  the' example  considoi^d  here »  at  a 
stope  workers*  the  rise  In  thplt  labor  producti'^ty  ^11  en¬ 
tail  a  eOjamonsurate  pfopoftiohal  rise,  in  ore  extraction*  Ii 
wo  adopt  the  level  of  labor  productivity  per 
according  to  various  mining  systems  as  detomined  ^ 

putational  method  (of.  Byulleten'  TsFII jmsM^SSSR  ^illetin 

of  the  Central  Soiontifio  Research  Insti^te  of  the  Ministry 
of  lonferrous  Metallurgy  USS^,  No  18,  1956),  upon  lowering 
it  in  advance  by  15  percent  to  take  account  of 
operations,  then  the  obmputed  volume  of  output  should  increase 
and  bo  as  follows  according  to  the  various  mining  systems,  as 
compared  vd.th  the  actual  volume  of  output,  (in  percent;: 


By  horizontal  layers  with  flushing 
By  sublevel  drifts  Without  Hushing 
of 'Chambers 

Ditto,  Tdtii  flushing  of  chambers 
By  bloclcs  with  forced  caving 


117 

136 

515 

515 


The  extraction  ooSts  per  ton  of  ore  under  the  condi¬ 
tions  of  tho  postulated  rise  in  production  according  ^otho 
individual 'mining  systems  will  decrease  to  tho  level  cited 
in  Table  8, 
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Tho  abova-cited  extraction  costs  according  to  variolas 
mining  systems  under  12io  conditions  of'  a  postulated  rise  in 
output  were  calculated  ip  the  following  manner: 

(1)  The  costs  cdT jaaterials,  wagps  for  the  group  of 
stopc  workers  and  payment  of  nine -'development  costs  were 
calculated  according  to  thp  , mining  systems  on  the  basis  of 
the  normsj^wage  rates  and  list  S>a^ces  of  materials  effective 
at  the  mine  j 

(2 ) ;  The  iOntlayS;  on,  the  other  expenditure  items  were 

calculated  on  :thc  basis  pf  j  t  ffablo  7  upon  revising 

the  nominaliyuf ixodf  ej^endittiiies;/'  so  %Si'  to  take  into  account 
the  rise  in  output  abcbfdihfe’ the  system,  :  ,  , 

A  substantial  decrease  in  extraction  cost^  ensuing 
from  a  rise  in' extraction  will^  fn  turn,  alter  the  structure 
of  those  costs,  basically  as  a  result  of  the  stoop  decrease 
in  the  percentile  share  of  overhead  expenses  (Table  9)* 


Tabid  9 

Struoturo  of  Extrcvotion  Cost's  bridoi^  iho  Oondltions  of  a 
_ iiosti^atcd__I^sc  ^_^%t£actiQnji_in-  i. 


Item  of  Expenditure  Horizdntai 


Auxiliary  J'latorials 
Wages 

Electric  lower 
Amortization 
Mine-Development  Cc^sts 
Overhead  ,  Expense  _ 

TOTAL*" 


Hushing 

# 

10*87 

53*20 

4.67 

10.56' 

7.32 

u  i?i58  . 

100 


[  Sublevel  Drifts  i 

With 

Without ,  j 

CSbamber 

Chamber 

jPlTi'shing 

Plushingj 

1^.87 

U.40  i 

51;  96 

40.81  i 

5.13 

10.80  I 

10; 13  1 

6.01 

9.08 

20,38  j 

12.83.  _! 

.  7.6p_  1 

i  loo  1 

■  ! 

100  i 

1 

Eorced 

Block 

Caving 

15.02 
45.95 
Hi  75 
6.53 
13.88 
.  8.86_ 

loo"" 


Thus,  the  increase  in  the  volume  of  extraction  in  the 
nine  is  a  principal  factor  in  determining  the  level  of  extrac¬ 
tion  costs,  as  confirmed  by  the  data  of  an  approximate  cal¬ 
culation  (Table  10), 

■’  Table  10 

Decrease  in  the  Extraction  Costs  per  Ton  of  Ore  I5)on  a 
Doubling  of  the  IiCtbor  Broductivity  of  St^ope  Workers  In 
Mines  With  a  Pixed'and  an  Increasing  Qu^ut.  Respectively^  _ 


System  of  Mining 


Horizontal  Layers  With 
Elushing 

Sublevel  Drifts  With 
Hushing  of  Chambers 
Ditto,  ^^thout  Plushing  . 
of  Chambers 

Blocks  With  Porcod  Caving 


In  Minos'  mth  A 
Pixbd  Output 

Absolute ~ 
Decrease 
rubles- 
kopeykas 


by  7-30 
by  6-25 
by  2-95 
by  2-31 


in 

percent 


or  by 
10,0 
or  ■  by 
8.0 
or  by 
4.5 
or  by 
3.8 


In  Minos  V/ith  an 
Increasing  Output 

Absolute j 
Decrease  i  in 
rubles-  ; percent 
kopeykas* 


by  26-60: 
by  22-67 
by  6H4  I 
by  6-29 


i 


or  by 

36.5 
of  by 

35.0 
or  by 

21.0 

or  by 

23.5 
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ConscquQn’tly,  the  int|’oduction  of  a  productive  min¬ 
ing  system  will  be  properly  off dot ive . economically  only 
upon  increasing  the  mine  outputi  /j. 


The  Effect  of  Itepletion.^oh  :the^  to  Costs 'r;.;; 

Having  been  adopted  ih  maiiy  bre*iiihihg  onterprlsos, 
the  procedure  of  calculating  expondituros  per  ton  of  ex¬ 
tracted  ore  and  not  according  to  the  i metals  in  the  ore  does  : 
not  reveal  -aio  effect 'of  the  wor]5ing»(?ut  •  of  ore  on  a  rise 
in  the  cost  of ■metals,  whoso  extraction  is  the  purpose  of 
the  operations*  If I  in  general >  in  our  calculations  of  pro¬ 
duction  costs  we, do  not  adopt  one  ton  of  Ore  but  A  definite 
amount  of  motai'in  the  ore.  as  the  output  unit,  then  the  de-^  ■ 
pletioh'in  the  process  of  extraction  will  result  in  a  major’  ; 
change  in  the  .extraction' Costs  of  the  metal, 

The  following  rolatiohship  exists  between  the  expen-^  . 
dituros'on  one  ton  of  ore  at  built  extraction  inclusive  of 
ganguo  interlayers  and  the  exporidituros  on  one  nominal  ton 
of  ore  with  a  definite  amount  of  metal: 


T 

ioo-p- 


100 


(1) 


v/hore''VT  is  cost  Of  noiainal  ton’ of  ore  (i,  o,,  of  ore  with  a 
'*■  definite  amount  of  metal) 

V  is  cost  cf  technologipal  ore  at  bulk  extraction 
(as  taken  from  Table  5)  .  ...  .  . 

P  is  peroontage  of  14ic  depletion  (working-out)  of  ore. 

In  our  poncfcte  example-.the  gahg^  interlayers' aoco'^t  . 

for  32  percent  (of •  j^si^lbtenf  'fSElII^^  Ho  18,  1956), 

.  •  ThG  extrKctioh-- costs- per  ton :of^  n^  (i,  e.,  . 

for  a  definite  amount  of  metal  Contained  in  one  ton  of  ore) 
according  to 'various  mining  systems  in  a  mine  with  a  fixed 
output  \d.ll  be;  as  follows  Tin  ruble s-kopeykas)  for  these 
mining  systems:  ;  __ 

-  Sublevel  drlfts  with; flushing  of  chambers  112-82 

......  - . .  .(iWrlr*  . . . 

vJ  Sittc;- without  / flushing- of  ehamberS;  ;;r 
'  -  .  'Blocks  with  forded’ caving  91-75:  ,  ' 

.  -Extraction  by  the  system  of  horizontal  layers ’wilii.  . 
flushing  makes  it  possible,  in  the  given  oonorete  easo,rto 
oonduct  selective  working  of  Ore j  hence,  the  extraetion/oosts,  ; 
per  ton  of  ore  at  this  system,  set  at  78  rubles  89  kopcyka.s'  }  : 
(see  Table  5),  are  adopted  as  the  bdsis  .for  judging,  the/  -  v. 
profitableness  of  the  other  systems. 


As  can  be  seen  from  the  above-^cited  data,  under  the 
conditions  of  a  fixed  output  of  the  mine,  the  employment  of 
the  systems  of  extraction  by  subleVel  drifts  and  by  forced 
block  caving,  at  which  earthy  matter  Will  ho  count  for  32  - 
percent  of  the  extracted  dro  prid  the  dxtraction  costs  per 
ton  of  ore  will  odmmensurhtely  iPise  to  113  rubles  95  kopey- 
kas  and  92  rubles,  respectively,  is  not  profitable.  It  is 
also  obvious  that  liie  limit  ot  profitableness  of  the  system- 
with  increased  productivity  per  stope  worker,  but,  with  a 
hi^er  pcrcehtaso  of  earthy  matter  in  extracted  ore,  will  be 
reached  when  the  extraction  costs  per  ton  of  nominal  ore 
(Vn )  under  the  new  system  become  equal  to  the  costs  per  ton 
Ox  the  gross  ore  extracted  by  the  previously  used  system, 
i.  c. 


—  A  “  i(50-!P””  ^  100  (2) 

where  A  is  actual  cost  per  ton  of  ore  extracted  by  the  lare"* 
vlously  used  system,  in  which  extraction  could  be  conducted 
more  selectively  or  with  a  smaller  percentage  of  earthy 

’converting  formula  (2)  in  relation  to  P 


P  -.100  - 


r* 


X  100 


(3) 


it  is  possible  to  determine  the  economically  permissible 
percentage  of  earthy  matter  for  any  mining  system  invel-^^ng 
the  bulk  extraction  of  ore,  as  compared, with  extraction  by 
more  productive  systems,  .  ' 

In  our  case,  for  a  mine  with  a  fixed  output,  the  sys¬ 
tems  with  the  gross  extraction  of  ore  will  be  profitable 
only  if  the  extraction  cost  per  ton  of  nominal  ore  will  not 
be  hi^cr  than  78  rubles,  89  kopeykas  and  the  poroehtage  of 
earthy  matter  will  not  be  hi^er  than  —  for  the  system  of 
sublevel  drifts  with  flushing  of  chamber S'»—2 ,7,  1*  e,, 

100  100^  I  for  the  same  system  but  without  flushing 


^73:^  ^  ... 

of  (^afibers  18j  and  for ‘the.  system  of  blocks  with  forced 

caving— '21*  a. 

Inasmuch  as  the  earthy  matter  accounts  for  32  percent 


»Tho  extraction  cost  per  ton  is  taken  from  (Table  5 
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of  the  extracted' oxe  and  since  for  the  above-mentioned  min¬ 
ing  systems  the  percentage  of  earthy  matter  will  not  be  be-- 
low  32  percent,  thearef pro,  the  cmj)l orient  of  these  systems 
will  not,  as  shown ‘by  the  oalchlat'ioii  according  to  formula 
(3)».  be  profitable*  .  .  ' ' ^ 

In  the  case  of  mines  with  a! -ri^ng  output  (see  Table  ’ 
8),  assuming  the  percent age  of  oarthy; matter  in  its  extrac-; 
ted  -ore  to  approximate  32  percent,  thh  extraction  cost  per 
ton  of  nominal  ore  calculated  according  to  formula  (l),will; 
be  as  follow's  (in  rubles  and  kopeykas) -for  those  mining 
systems:  ‘ * 

Sublevel  drifts  with  flushing  of  chambers  95-50 

ftitto,  without  sluShir^  of  chambers  42-60  , 

Blocks  with  forced  cavihg  39-20 

The  limit  of  the'peimissiblo  percentage  of  earthy 
matter  in  extracted  ore,  as  cal oulated  according  to  formula 
(1),  for  these  mining  systems  will, amount  respectively  to 

17.6  percent.®  100  .. x  100 1  . ^  65  percent  and  66  percent. 

Consequently,  in  the  given  case,* compared  with  the  selective 
extraction  of  ore  by  the  method  of  horizontal  layers  with 
flushing,  only  the  systems  of  extraction  by  sublevel  drifts 
without  flushing  and  by  blocks  with  fcxrced  caving  are  profit¬ 
able.  The  permissibility  of  such  a  hi ^  degree  of  earthy 
matter  in  ektraotod  ore ' in  the  case  of  rising  extraction  is 
proved  by  the .. foil  owing  Simple  example :  let  us  assume  that 
a  selectively  worked  ore  contf^ns  100.  k^ipgrams  of  metal;  on 
increasing  the  ext-i^ctt  oh  bf  that  ore  -fivefold  and  extract—  , 
ing  It  unsclectiVeiy  . (with  66  percent  of  earthy  matter),  we 
obtain  the  following  amount  of  metal:  (100-66)  x  5  -  170 
kilograms,'  . 

The  determination  of  the  effect  of  unselective  extrac¬ 
tion  oh  the  production  costs  of  metal  in  the  concentration 
products  involves  known  difficulties,  laboratory  investiga¬ 
tions  and  practice,  show  that  v/hen  the  metal  content  of  an 
ore  decreases,  then  the  metal  content  of.  the  ooncontration 
tailings , also  deoi'eases  somewhat;  in  every  case,  however, 
the  losses  increase.  The  permissible  limit  of  the  ghngue 
content  of  .ore  is.,  doteymined  on  the  basis  of  the  ratio  of 
the  actual  (previous)  production  cost  to  now  cost,,  as  oal- 
oulated  on  taking  into  account  the  ^^ncroasih^7  mine  produc¬ 
tivity,  after  adding  in  both  cases  tho  expenditures  on  the 
processing  of  ore* 
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,  p  **  100  -  -  X  looj  (4 

where  A  is  aotiml  sho^j  cost  Imown  fi^in  bdoldcoepin^  accounts 
•  0  is  cost  of  piocessins  one  ton  df  ore* 

Po  deteitaind  the  new  Tredttbod)  production  cost  V,  a 
calculation  by  elemohis  of  0X|>eiiaitufes,i  with  separate  sub^ 
calculation  of  the  nominally^flxed  and •nominally- variable  . 
expenditinres  (Table  7)*  is  carried  out*  , 

Let  us  Illustrate  the  calculatioh  of  the  pemissible 
porcentage  of  ganghe  by  the  following  isolated  cxamplo : 

A  Existing  exitraction  cost  per  ton  of  ore^  . 
amounting  to  90  ruble  Sj 

t  —  Hew  oxtraction  cost,  joeduced  to  10  rubles 
as  a  result  of  Ihe  employmoht  of  the  biillc 
extraction  system j 

0  Cost  of  prooessihg  one  ton  of  ore  ,*  amount¬ 
ing  to  55.  ruble  s.  As  calculated  according 
to  formula  (5) n  the  permissible  percentage 
of  gangue 'under  Ihe  new  system  will,  on 
disregarding  the  processing  of  ore,  amount 
to  22,3  peroont* 

.  P  *  100  -  j|  X  lool  =  100  - 


fv  t 


M-  '  .  « 

-  ^  X  100 


22,3  percent. 


On  tahing  into  account  the  oa^Jcnditures  on  the  pro¬ 
cessing  of  01^,  the  permissible  percentage  of  gangue  de¬ 
clines  to  13.8  percent-: 


P  «  100  - 
[70  +  55 


V  +  C  „ 

imr^ 


100- 


X  100  «  13.8  percent . 


As  can  be  seen  from  the  foregoing,  thoocononic  ex¬ 
pediency  of  employing  bulk-extraction  systems,  which  make 
it  possible  to  increase  the  productivity  cf  a  mining  enter¬ 
prise  and  reduce  the  ore  extraction  oostsj  depends  on  the 
extent  of  the  increasing  depletion  of  ore. 

Conclusions 

1,  The  mining  systems  involving  the  bulk  extraction 
of  ore  reduce  shop  costs  more  effectively  (and  increase  la¬ 
bor  productivity),  if  their  application  is  accompanied  by  a 


commonsurate  increase  in  the  voihiae  ■bfl  extraction. '  , 

2*  The  system  of  stope  extinction  does  not,  hy  it¬ 
self,  deteiTainc  the  level  of  technidai’^oconomio  indexes. 

These  indexes  depend  on  a  number -of  fact Of s,  Including  the 
capacity  and  state,  of  Q<iuipi3snt,^^  t^  of  machih- ; 

ery  to  given  mining-technical  oondltiohs  and  its  ade^iiato  ■  ' 

productivity  at  every  s1?age  of  the  tedhnQlogioal  process 
the  extraction  and  haulage  of  orei  andj.  .lastly, ‘the  efficien¬ 
cy  with  which  the  process  as  a  whole i is  managed^ 

Ore  with  a  high  content  of  ganguo  raises  consid¬ 
erably  the  costs  of  metals  in  the  process  Of  their  extraction 
and,  especially,  ooncontration.  Therefore*  the  conversion 
to  a  bulk-extraction' system,  in  whidi  ere  with  a  high  ganguo 
content  is  extracted,  requires  a  oaroful  study  in  every  in** 
dividual 'case,  .  .  ,  ;  'Vj  ; 

4,  'Under  a^^  conations,  .  wages  and  overhead  expenses 
account  for  the  principal  ;•  items -  in  the  *  ore  extraction'  cost', . 
reaching  70  to  78  percent  -cf  that  cost.  Consequently,  the 
factors  importfint  in  reducing  extraction  cost  include  not 
only  the  technical  perfecting  of  mining  systems  but  also 
--  and  primarily  —  organizational  measures,  on  the  scale  of 
the  enterprise  as  a  whole,  for  increasing  the  labor  produc¬ 
tivity  of  workers,  expanding*  the  volume  of  output,  improving 
the  utilization  of  machinery,  reducing  the  number  of  auxil-' 
iary  personnel,  reducing  the  outlays- of  auxiliary  materials, 
and  so  forth, 

:  -if-  " 


Although  the  basic  dqta  of  this  Study  refer  to  a  par¬ 
ticular  case  and  the  obtained  f igurOs "are  to  Some  extent 
theoretical  in  nature—  because,  ih  practice,  a„fivefold 
increase  in  extraction  solely  by  adopting  a  now  mining  sys¬ 
tem  woiHd  hardly  be,  feasible  .without  some  expansion  of  in¬ 
dividual  auxiliary  services  and  shops  —  nevertheless  the 
above-cited  methods  of  .calculating .extraction  oosts  accord¬ 
ing  to  labor  productivity,  volume  of.  output  and  gonguecon- 
tont.in  bulk  extraction  of 'ore,  as  well;  as  the  order  of 
magnitvidd:  of  these  figtaies,  apply  for  any  ore  mino^  -  ■ 
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5*  Development  of  the  Degtyar sk  Mine 

-^is  is  a  translation  Of  an  article 'written  by  Ye, 

G,  Rudak  in  Byulleten*  Tsvethoy-  Metallurgii,  lio  19/20 
(96-97),,  pages  27-29^7  :  .  J'  ,  : 

The  History  of  the  Mine,-  The  Degtyarsk  Deposit  was' 
discovered  at'  ilie  end'  of  'tfe  Nineteenth  Oenttiry,  Ini  tally, 
the 'limonites  of  ■tiie  iron  cap  of  the  P3rrite  bed  were  extrac¬ 
ted*  ■  , 

The  working  of  the  pyrite  ores  of  the  DeSt3rarsk  De¬ 
posit  vvas  begun  in  1914*  lii  the  northern  part  of  •tiie  deposit 
gray  p3a:ite  was  being  mined  by  Open-strip  methods  fcr  the 
plants  of  the  chemical  industry,  ' 

'■  Between  l9l8  and  1926  the  deposit  was  shut  down,  but 
in  1926  it-  was  reopened  —  though  for  a  Short  time  only  — 
by  the  British  "lena-Goldfields"  company.  The  British  con¬ 
cessionaires,  who  rejected  the  demands  of  the  workers,  were, 
forced  to  abandon  the  mine.  During  their  operations  the  ore 
was  extracted  only  from  the  richer  parts  Of  the  deposit. 

Mine, shafts  were  sunk  at  distances  of  20-  to  25  meters  from 
the  footwall  of  the  ore  body,  vtiioh  made  it  possible  to  work 
the  deposit  from  these  shafts  only  to  a  depth  of  70  meters. 
Beginning  T;d.th'l931  extensive  exploration  activities 
were  conducted  in  the  deposit j  these  were  followed  by  the 
start  of  the  construction  of  a  new  mine  accompanied  by  the 
development  of  stoping  work  from  the  already  existing  shafts. 
The  exploratory  activities  revealed  enoimious  reserves  of 
owriferous  and  gray-pyritic  ores:  in  1937  the  category  -A+B 
^^^du-strially  exploitable  ores  accounted  fOr  57  percent  of 
all  proven  copper-ore  reserves  of  the  Urals,  Instead  of  a 
great  number  of  small  shafts  two' capital  shafts  were  sunk 
into  the  footwall  of  the  deposit,  so  as  to  ensure  the  work¬ 
ing  of  -the  deposit  to  a  depth  of  800  meters. 

Since  1931,  ore  extraction  at  the  Degtyarsk  mine  had 
been  continually  increasing,  and  in  1956  it  was  brought  up 
to  its  full  level. 

The  increase  in  ore  extraction  was  achieved  by  mast¬ 
ering  the  entire  area  of  the  deposit,  mechanizing  the  pro¬ 
duction  processes,  perfecting  the  mining  systems,  and  organ¬ 
izing  socialist  labor  competition, 

De ve  lopmc nt  of  Mnlng  Systems ,  Considerable  change  s  ' 
have  occurred  in  the"  methods  dr  ore'  extraction.  At  the  mine, 
at  present,  labor-consuming  mining  systems  such  as  extrac¬ 
tion  from  horizontal  layers  with  flushing  and  square-set 
timbering  are  being  gradually  supplanted 'by  the  systems  of 
sublevel  drifts  and  sublevel  caving  (Pig,  1), 


Upon  tho  working  of  blocks  by  the  system  of  layer 
caving' the  layer  hei^t  was  increased  from  2#5  to  three 
meters,  which  raised  the  labor  productivity  per  stope  work¬ 
er  by  30  percent  and  reduced  the  COASiinption  of  timbering 
and  explosive  charges  and  natcrluls* 

The  stopc-wall  method  applied  for  working  several 
inter-chamber  blocks  by  the  systeia  of  layer  caving,  and  this 
made  it  possible  to  increase  the  labor  productivity  of  the 
Workers  in  the  stope  group  by  30  to  35  percent.  There  was 
introduced  prophylactic  siltlng-up,  whicdi  made  it  possible 
to  reduce  the  fire  hasafd  of  the  sublevCl-caving  system  and 
to  apply  that  system  on  a  brohdejr  scale. 

The  systems  of  sublevel  drifts  and  sublevel  caving 
?/Gre  complemented  by  the  extraction  of  ore  from  deep  bore** 
holes.  The  drilling  of  the  holes  is  conducted  with  BMK-2  and 
BI.!ID-50  machines  instead  of  telescoping  drills,  a  fadt 'Whidh 
has  considerably  increased  the  productivity  of  the  system. 

The  caving  of  blocks  into  foundationless  chambers 
by  mass  explosions  was  the  subject  of  several  tests;  this 
has  yielded  satisfactory  resifLts  and  has  also  revealed  the 
possibility  of  employing  this  System  in  the  working  of  de¬ 
posits  with  a  hi^  fire  hazard. 

Experimental  s-tudies  are  being  conducted  with  regard 
to  applying  the  system  of  sublevel  caving  with  a  20-mcter 
hei^t  of  sublevel  in  the  Pegtyarsk  Mine, 

Mechanization  of  Production  Processes,  During  the 
years  of  "S^ovieT'power  the  labors  of  the  mihers  in  Degtyarsk 
have  been  greatly  oaSed  by  the  mechanization  of  the  basic 
production  processes.  The  manual  loading  of  ore  with  a 
shovel  and  its  ha\fLing  in  vdieelbarrows  have  now  been  sup¬ 
planted  by  gathering  by  scrapers  and  loading  by  mechanical 
loaders.  As  of  1  July  1957*  515  scraper  installations,  25 
PMI-5  loading  machines,  two  BCh-1  loaders  and  48  electric 
locomotives  were  operating  in  the  mine. 

For  its  conduct  of  drilling  operations  the  nine  is 
equipped  with' 850  high-producti-vity  manual,  telescoping  and 
column  drills,  19  machines  for  the  drilling  of  deep  bore¬ 
holes,  and  11  drilling  carriages. 

Not  only  the  basic  production  processes  but  also  many 
axuciliary  processes  have  been  mechanized.  The  heavy  manml 
labor  involved  in  exchanging  the  mine  cars  in  the  shaft  cage 
has  been  liquidated,  an  electric  machine  tool 'for  framing 
mine  timbering  has  been  developed  and  applied,  and  pnexamatio- 
drivc  sector  gates  of  ore  chutes  have  been  successfully 
applied. 

Automation  is  being  applied  on  a  broad  scale.  It  has 
been  extended  to  the  con'trol  of  ventilation  ports,  shaft 


43 


doors  on  iaine  yards,  and  pumping  and  heating  installations. 
High"freq.uonoy  ocmmiani cation  and  STsB  ^ignaling-Ccntraliza- 
tion-Bloo^  systems’ are  being  introduced .  in  underground 
transport.  In  1957-1958  the  oponations  of 'tho  compressor 
and  ventilation  stations  will;  he  hut onEitedi  In  the  immediate 

future  remote  conti'ol  of  olpistiPic  locbiiotlvcs  at  ore-loading 
and  -unloading  polhts  will  ,bo i  ihti*odu6ed  in  the  mine. 

High-Speed  !IMnn6lihg.,hf  Ii6vels.v  .  To  increase  substan¬ 
tially  orc^xtJScTOiTar'TSie^IncTPC^as^^  pre¬ 

pare  an  appropriate  stoping  area,  vshioh  fo<iuirod  an  accelera¬ 
ted  tunneling  of  mine  levels  and  cntrie  si  Until  1947  the 
maximum  tunneling  rate  did  nbt  exceed  45  tie ters  a  month.  In 
1947  two  brighdds  i^or  the  . high-speed  tunneling  of  entries 
were  organized*  Those  bri^des  were  equipped  with ,  drilling 
oarilagDS  for  tvfo-  and  fouf-oore  drills,  and  with  loading 
machines,  and  their  operations  wore  conducted  according  to  a 
"oyclogram,”  As  a  result ^  rate  of  the  headway 

exceeded  50  running  meters  a  monliii  ; 

As  of  1955,  in  addition  to  the  organization  of  the 
high-speed  tunneling  of  capital  levels,  the  high-speed  methods 
were  also  introduced  in  stopo  operations. 

By  perfecting  the  technological  process,  utilizing 
hi^ly  productive  machinery  and  introducing  inq)roved  methods 
of  the  organization  of  labexr  the ' tunnelers »  and  miners*  bri¬ 
gades  have  been,  year  after  year,  attaining  an  ever  greater 
increase  in  timne ling  rate  and  in  labor  productivity  (Pig. 


2 )  ^  - 

Tho  tunneling  brigade  headed  by  N«  S.  Krivobok  achiev¬ 
ed  a'mean  monthly  tunneling  rate  of  100  to  110  running  ^e-' 
tors.  In  March  1957  this  brigade  had  already  tunneled  250,1 
running  meter  s|  the  productivity  of -the  tunnol^^^  amounted  to 
5,65  cubic  meters  per  shift*  ^  * 

Labor  productivity  in  the.brlgado  headed  by  P.  Pet¬ 
rovskiy,  vAiile  tunneling  levels  close  to  tho  shaft  of  the 
Kapital‘naya  2  Plant,  has  roachod  four  to  four  and  one  half 

cubic  motors  per  shift  worker,  ^  ^  ^ 

'  The ’stopo  brigades  headed  by  P,  I.  Shabanov,  «»  Gim— 
avcv,  N,  I, 'Sushkov,  A,  M,  Mamedo’O^,  I,  A,  Ploshivyl^,  V,  P. 
Storozhenlco,  and  V.  G.  Armyaninov,  are  producing  3,000  to 
4,500  tons  of  ore  monthly,  thus  ensuring  an  advance  of  the 
stoping  bolt  by  100  to  150  running  me  torsi  in  this^connec- 
tion  the  productivity  por  worker  por  shift  ranges  from  fo^ 
to  six  and  one  half  oubic  motors  of  oro  (the  moan  producti¬ 
vity  pof  stopo  worker  for  the  Mine  as  a  whole  is  2,85  cubic 

;^ory  high-speed  stopo  brigade  consists  of  from  seven 
to  15  stopors  working  on  two  tq  four  stopos  (the  normal 
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brigf.de  consists  of  three  to  five  persons)#' 

•  The  auxili^sry  wp^kbrs^^;^  and  scraper 

operators'  sbrvice  -spcji^ifiG  hi^'iSppPd'-'6rigadosj  their'  •.  * 
v/agos  dcpchd  on  the  nndber- of 'traversed  la'OtorS'  of  stope  area# 
This  stiniaatos  their  woric  ahd-viiapro^^^^  Servicingvofv.' 

the  ■5  brigades.  y-  ■; 

'^Thc  creation'  of  hii^-speed  brirndes-at  the  mine  has  ■  . 

made  it  possible  to  execute  the  - irahsition: to  a  greater 
(three-meter )  layer  hol^t  in:  system,  to 

apply  flexible  flooring  three  and  one'' half  to  four  me  ter 
long  instead  of  two  and  one  half  ixtorsf  #iich  r.iakeS  it 
possible  to  drill  holes' 1#5  meters  deep  in ‘  the  st oping  . 
belts,  and  to  introduce,  in  a  majority  of 'Oases ,  double  sera- 
ping  of  ore  from  the  belts j‘ this,  in  turn,  reduces  consider-'  ■ 
ably  the  expenditixres  of:  tii^  on -tho -tethering  of  ore. 

Yfelf are  of  the  Mho  ^  IS  s-EmPlbyhe's#  In  1954  the  mine  :  •  - 
workers^  settl^'^^t  has  been  ^renamed  the :  town  of  Degtyarsk# 

The  cluster ’Of  barracks' arid‘ Wooden  houses  is  being  replaced 
by  a  town  of  stone  wj^th  maoadami zed  .streets,  adorned  with  ■.  .r 
greenery,  sOhools,  motion  piOturo  theaters'^  and  specialized 

S*tj  03r0  S  ‘  \  -■ 

In  the  first  year  of  t  he  !  Sixth  Pi vc-Year  Plan ^2^!ator 

changed  tc  the  Seven-Year  Pla^  the  population  of  De^yhrsk 
was  provided' Mth' 17,600  square  retors^^^^  dwelling  area,  a 
palace  of' 'culture,  and  a  poly olihicj  in  addition,  the  con¬ 
struction  of ‘  a  hospital  eompound  is  heing  completed# 

*  During^  the  f  orthebming  five-jroor 'period  the  scale  of  '. 
nev/  construction  .'Will  be  further  broadened,  Wow  kindergar¬ 
tens  and  crebheSj  publii}  baths,  a' motion  picture  theatre, 
a  canteen  and' a ^  heW  sports'  stadiW' WillV be  built, j  the  town»s 
inhabitant's-'  WH-t  b^ -provideai  v€th;  ad'diti&nal  25,000 
square  meters  -  of  ■dv/olling -area#  '  -  - 


Layer  caving 
Iggl  Sublevel  drifts 
1^1  Sublevel  caving 
LJ  Horizontal  layers  with  flushing 
Other  systems 


Year 


Pig.  1.  Graph  of  Ore  Extraction  According 
to  idining  System  (in  percent). 


Pig.  2,  Graph  of  the  Sumieling  of  Mine  levels  by  the  Best 
Itznneling  Brigades 

- raaxirnal  monthly  tunneling  rates  (in  running  meters) 

average  monthly  timneling  rate  over  a  year  (in 
running  meters ) 
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The  Raw  Iiiaterlal  Base  of  the  Nonferrous  and  Rare 
Metals  Induatry  t^ijr Ihg  the  Past  ^orty  Years 

^This  is  a  translation  pf  ah  article  written  by  A.  A. 
Amiraslanov  in  Byulleten*  .Tsvsinoy  Metallurgii,  No  19/20 
(96-97),  1957,  pages  13^25j/ 

Russia  entered  the  Twentieth  Century  with  a  feebly 
developed  industry.  The  roster  of  the  nonferrousj.  rare  and 
noble  metals  extracted  in  Russia  was  confined  to  topper,  lead, 
zinc,  and  gold.  Despite  its  vast  territory,  large  population 
and  huge  mineral  resources,  the  country  had  extracted  in  1913 
only  a  little  more  than  3^000  tons  of  lead]  about  31, OQO  tons 
of  Zinc,  and  about  30,000. tbps  of  topper.  In  thit  year,  also 
4.4JMlllion  tons  of  pig  iron  and  4,2  million  tons  of  steel 
were  smelted  in  Russia, 

To  visualize' the  degree' of  backwardness' of  Tsarist 
Russia,  it  is  enough  to  compare,  e.g,,  the  smelting  of  zinc 
in  various  countries  in  1910.  The  USA  had  then  smelted 
251,000  tons,  Ge,rmany  —  288,000  tons,  England  —  63,000  tons, 
and  Russia  —  9,000  tons.  Even  Spain  had  smelted  six  and 
one  half  times  as  much  zinc  —  59# 000  tons. 

Since  it  utilized  its  mineral  resources  with  exceptional 
inefficiency,  Russia  Was  unable  to  develop  its  own  machine 
building  industry  and  could  not  free  itself  from  its  economic 
enslavement  by  the  leading  capitalist  countries. 

The  extraction  of  nonferrous  metals  in  Russia  was  basi¬ 
cally  conducted  by  foreign  concessionaires,  who  were  uninter¬ 
ested  in  a  planned  exploration  of  Russia’s  riches  and  there¬ 
fore  made  predatory  attempts  to  exploit  the  richest  ores. 

The  low  demand  for  nonferrous  and  rare  metals  was  satisfied 
by  imports  from  other  countries. 

Prior  to  1918  about  70  percent  of  the  country’s  area 
remained  -unexposed  to  any  geological  surveys  at  all.  Only 
25,2  percent  of  the  country's  entire  area  was  STiTveyed  on  the 
scale  of  from  1:2,000,000  to  1:1,000,000,  and  only  2,4  percent 
on  the  scale  of  1:200,000  and  larger.  Maps  of  the  most  neces¬ 
sary  scale  of  1:50,000  and  larger  were  generally  lacking. 

The  Tsarist  State  did  hot  establish  and  develop  scien¬ 
tific-research  and  practical  geologic-prospecting  organizations. 
There  existed  only  a  few  organizations,  inclxiding  the  ”0601- 
kom”  A'Geologioal  Committee^  (now  ’’VSEGEI")  ^All-Union 
Scientific  Research  Geological  Institute  7,  the  Academy  of 
Sciences#  and  small  geological  cells  in  the  higher  educational 
institutions  of  the  larger  cities.  Their  activities  were 
considerably  restricted  by  the  smallness  of  their  subsidies. 
Academician  V.  I,  Vemadskiy  wrote  as  follows 
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regarding  tM  studies  df  mineral  raw  materials  in  Russia  at 
the  turn  of  the  century:  ”We  do  fiot  have  a  single  up-to- 
date.  State  laboratpry*  The  research  institutes  are  just  be¬ 
ing  born,  and  Lomonosov  Institute  of  the  Academy  of  Sciences 
is  still  only  in  the  planning  state,'  There  are  no  active 
institutes.  Not  only  the  dw%rf  research  cells  in  the  educa¬ 
tional  institutions  but  also  the  principal  center  of  scien¬ 
tific  research—  the  Academy  of  Sciences,  whoee  memebership 
includes, world-famous  scieritlsts—  are  leading  a  miserable 
existence.  Until  very  recently^  and  partly  also  Into  the 
present >  a  number  of  the  Academy^s  Institutions  have  been 
niggardly  equipped,''  "  \ 

A  ri, early  identical  .characterization  of  the  state  of 
basic-  and  practical-research  institutions  and  the  conduct, 
of  research  in  pre-Revorutionary  Russia  has  been  provided 
by  academicians  A,  Ye,  Fersman,.  I,  M,  Gubkin,  and  others. 

^  '  '■  -  '■ 

Attaching  decisive  Importance  to  the  uncovering  of  the 
mineral  and  raw. material  resources  of  the  ^ouhtry  after  the 
Great  October  Socialist  Revolution,  the  Communist .Party  and 
Soviet  State  have  been  displaying  ceaseless  solicitude  con¬ 
cerning  the  development  of  geologic-prospecting  activities. 

The  directive  for  the  intensified  development  of  metallxxrgy 
was  first  given  at  the  13th  Party  Conference,  The  Central 
Committee  of  the  .VKP(b)  ^All-Union  Communist  Party  (Bol*- 
sheviksj7»  regarding,  metal  as  the  underlying  basis  of  our  in¬ 
dustry,,  in  its  report,  at  the  14th  Party  Congress  had  recom-' 
mended  that,  the  balance  of  metals  be  brought  up  to  pdr  with 
the  balance  of  industry  and  transport.  The  16th  Party  Con¬ 
ference  issued  a  directive  for  the  re-equipment  and  moderniza¬ 
tion  of  heavy  industry  and,  in  particular,  for  the  devotion 
of  sufficient  attention  to  the  development  of  the  nonferrOus 
metals  industry  (copper,  tin,  lead,  aluminum). 

The  16th  Party  Congress  emphasized  "that  "the  safeguard¬ 
ing  of  the  development  of  the  national  economy  requires  that 
geologic-prospecting  activities  proceed  at  a  pace  far  in  ad- • 
vance  of  the  pace  of  industrial  development,  so  as  to  assure 
a  timely  provision  of  mineral,  raw  materials.  For  this  purpose 
it  is  necessary  to  effect  a. decisive  breakthrough  in  geologic 
prospecting  activities  arid  to  ensiire  them  with  a  material 
base  upon  revising  appropriately  the  five-year  plan  of  these 
activities,  ^  ' 

^"‘I'he  dPSU .  iri  the  Resblutioris  and  decisions  of  its  Congress 
Conferences,  and  CC  Plenums, "  Part  II, ‘  Seventh  Edition, 
Gospolitizdat,  1953,  Page  587 
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The  17th  Party  Conference  paid  spec attention  to 
the  cwinllateral  studies  and  exploitation  of  mineral  raw  mate¬ 
rials.  I  .  I  : 

The  development  of  geolo|gic-pl*o^pectlng  activities  and 
the  expansion  of  mineral  1*63 oiihees  of  the  Industry  of  ferrous 
and  nonferrous  metallurgy  were  fcke  object  of  special  atten¬ 
tion  at  the  17th,  18th,  and  19th  Party, Congresses,  at  the 
plenums  of  the  GO  CPSU,  and  in  the  directives  for  drafting 
the  Third,  Fourth  and  Fifth  Five-Year  Plans, 

The  Dli^ectives  of  the  20th  Perth  Congress  Concerning 
the  Sixth  Five-YeaS*  Plan  pf  Development  of  the  National  Eco¬ 
nomy  of  the  USSR  in  1966-1960  state  the  following: 

”8,  To. conduct,  in  1956-1960,  geologic-prospecting 
activities  on  a  scale  ensuring  the  necessary  expansion  of 
the  mineral  and  raw  material  bases  of  the  existing  and  newly 
planned  enterprises,  as  well  as  the  creation  of  reserves  of 
proven  resources  of  minerals  for  the  further  development  of 
industry  in,  primarily,  the  country's  eastem regions. " 

"To  ensure  an  increase  in  the  proven  reserves  of  high- 
grade  iron  ores  and  nickel  on  the  scale  of  30  to  35  percent 
above  the  reserves  proven  at  the  beginning  of  the  five-year 
period;  and  to  ensure  a  corresponding  increase  of  40  to  45 
percent  in  the  reserves  of  copper,  bauxites,  titanium  and 
boron  raw  materials;  60  to  55  percent  --  in  the  reserves  of 
niobium;  55  to  60  percent  --  for  lead  and  tin;  65  to  70  per¬ 
cent  —  for  molybdenum;  75  to  80  percent  —  for  mercury;  65 
to  70  percent  --  for  crixie  petroleum;  as  well  as  an  increase 
of  35  to  40  percent  in  the  deposits  of  power  coals  and  not 
less  than  40  percent  in  the  deposits  of  coking  coals."* 

The  20th  Party  Congress  cited  the  need  for  an  omnlla- 
teral  expansion  of  prospecting  for  new  deposits  of  nonferrous 
and  rare  metals  in  the  country's  eastern  regions. 

Thanks  to  the  constant  solicitude  of  the  Party  and 
State,  the  geologists  and  geological  organizations  have  been 
rapidly  increasing  the  pace  of  their  activities  and  improving 
their  quality;  during  the  40  years  of  Soviet  power,  they  have 
attained  signal  successes  both  in  the  field  of  the  mapping  and 
geological  investigation  of  the  cotintry's  territory  and  also 
in  creating  reliable  raw  material  bases  for  the  industry  of 
ferrous  and  nonferrous  metallurgy. 

At  present,  only  about  three  to  three  and  one  half  per¬ 
cent  of  the  country's  area  has  still  remained  xmexposed  to 

*  "Directives  of  the  20th  Party  Congress  Concerning  the  Sixth 
Plan  of  Development  of  the  National  Economy  of  the 
USSR  in  the  Years  1956-1960,"  Gospolitizdat,  1956,  page  10 
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ctTo+‘<»tiin'Hc  seolofiic  surveying  (compared  with  70  percent  at 
the  hesinning  of^l918).  The  fiercentile  share  of  the  large- 
«5rale  surveys,  necessary  for  pi'ospecting-exploring  and  metal- 
?SSnic  ac?Ivlt?es,  has  IncreLed  c6nslderably.  In  Particular 
the  ncrcentile  share  of  the , gedlaglc  auryeys  on  the  scale  of 
1:200,000  and  larger  amounted  to  38  percent  ^  J  ^ 

195S  comnared  with  2.4  percent  on  1  January  1918,  and  the 
iha^  of  swveys  oh.  the  scale  of  l:l,.pD0, 000  amounts  to  94 
nercent  compared  with  the  previous  27  percent. 

All  this  has  made  it  possible  to  conduct  prospecting 
efficiently,  and  to  discover  and  explore  the  raw-material 
resources  of  nonferrous  and  rare  metals i 

Resources  of ‘the  Copper-v?ndustry  ^  ^ 

Copoer  is  one  ofthe-most  ancient  metals,  and  its  pro¬ 
duction  in”Taarist  Russia  was  organized,  as  long  ap  as  D®rore 
the  times  of  Peter  the  Great.  In  the  beginning  stages  of  the 
^ourL' industry,  copper  was  smelted  from  cupriferous  sandstones 
ot  the  w2s?er7slope  of  the  Urals  and  from  oxidized  copper  ^es 
In  carbonate  rocks  or  in  the  contacts  between  .these  rocks  and 
ianeous  rocks.  Later  on,  the  richer  massive  pyritic  ores  were 
extracted  at  depths  reaching  the  level  of  .the  undergroimd 
water  table.  The  number -of  the  exploited  copper  ore  deposits 
was  very  limited.  They  lay  in  the  Urals  (western  and  eastern 
slopes),  TranscaucasUs  (Kedabek>  Allaverdv,  Zanpzur),  and 
West  Siberia  (Yuliya,  Glafira,  and  others);  certain  small 
(but  rich)  deposits' were  alse  exploited  in  Central  Kazakhstan. 
There  existed  no  .statistics  for  the  country  as  a  whole.  ^ 
Judging  from  the  limited,  extraction  of  copper  in  1913,  and 
also  from'  the  data' bf  the  First:  All-Union  Conference  on  Non- 
ferrous  and  Rare  iAetals  ( 1932 ),  the  proven  copper- industry 
resources  used  to  be  of  a  very' modest  size,  .. 

Toward  1927  extensive  geologic  and  prospecting-explor- 
inff  activities  were  developed  in  the  Urals,  Central  Kazakh- 
stfn.  Central  Asia,  the  Altay  Mountains,  and  to  some  degree, 

in  the  Ca  of  the  geological  data  then  available  was 

used  to. outline  correctly  the  further  policies  of  the  con¬ 
duct  of  prospecting  and  prospecting-exploring  activities. 

The  cupriferous  sandstones  extending  throughout 
northern  slope  of  the  Urals  for  over  a  .thousand  kilometers  in 
the  meridional  direction,  and  characterized  by  their  disper- 
sal  in  concentration  oyer  hundreds  of  sites,  were  not  classi¬ 
fied  as  primai^y  ohjects:  it  was  impossihle  to  deyelop^a  large- 
scale  extraction  of  ore  and. to  apply  pace-setting  mechaniza¬ 
tion  in  such'sites. 


51 


Deposits  of  a  contact  gene  si?  were  classified  as  second-r 
ary  oblects  because  of  their  complex  morphology  and  the  small 
size  of  their  ore  bodies#  In  1988  the  deposits  regarded  as 
most  promising  were  the  cupro“pyritic  ore?  of  the  Urals  and 
othW  regions  of  the  USSR,  and  dlsp  the  cupriferous  sandstones 
of"  Dghezkazgan,  whose  proven  reserves  at- that  time  were  small. 
This  was  shortly  followed  by  the  discovery  of.  the  industrial 
importance  of  the  cupro-molybdehic  veihed  mineralization  of 
the  Kouinrad  and  Almalyk  type, 

ConsideriniJ  that  the  largest  copper  smelting  plants 
lay  in  the  Oehtral  Urals,  it  was  there  that  the  gbplogloal 
activities  were  begiini  Havihg  established  the  structural 
position  of  the  explored  pyritiO,  ore  bodies  and  the  nature 
of  the  change  in  intervenifig  rocks^  botweeh  1026  and  1936  the 
geologists  had  together  with  geophysicists  discovered  neW 
largo  deposits  (Krasnogvardeyskoye,  ‘  Novo-Leninskoye,  the  group 
of  ICarpushinskiye  and  LevildiinSkiyo,  Blyava,  Sibayeyskoye, 
Buribayovskoye,  Bakr-Uzyakskoye )  and  had  simultaneously  ex? 
panded  the  proven  reserves  of  the  Degtyarsk.  Deposit,  the 
Karabash  group  of  deposits,  and  many  other  deposits. 

Studies  of  the  geology  and  petrography  of  the  pyrltlc 
deposits  in  the  Urals  and  Armenia  by  academician  A.  N,  Zava- 
ritskiy  had  led  him  to  certain  conclusions  on  the  metamorphic 
genesis  of  these  deposits. 

As  a  result  of  the  generalization  of  all  data,  the 
following  principal  ciirrently,  held  postulates  on  their  genesis 
have  been  formulated; 

The  principal  types  of  copper  deposits  in  the  URRS 
are  pyrltic,  cupro-molybdenic,  cupriferous  sandstones,  the 
deposits  in  skarns  and  miscellaneous  deposits, 

Pyritic  Ore  Bodies,.  These  are  a  most  valuable  raw 
material  containing  a  number  of  useful  components,  Oray- 
pyrite  ores  usually  accompany  cupro-pyritlc  ores  and  serve 
as  a  signpost  for  prospecting  for  the  latter  in  the  same 
region,  ' . 

At  the  beginning  of  the  Third  Five-Year  Plan  the  share 
of  the  Copper  resources  in t  he  cupro-pyritlc  ores  amounted 
to  14,6  percent  of  the  country’s  total  copper  resources,  while 
at  the  beginning  of  1957  it  rose  to  26  percent.  On  the  other 
hand,  at  the  beginning  of  the  Third  Five-Year  Plan  approxi¬ 
mately  83  percent  of  all  extraction  resulted  from  this  type 
of  ore,  whereas  at  the  beginning  of  1957,  in  connection  with 
the  construction  of  ore-mining  enterprises  on  deposits  of 
ot’-'er  type  s,  the  share  of  the  extraction  of  copper  from  cupro- 
pyritic  ores  fell  to  36,9  percent.  Until  1928  no  prospecting 
for,  and  investigation  of,  cUpro-molybdenlc  veined-impregnated 
ores  had  been  conducted  in  the  USSR.  The  poor  deve;Lopffient 
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of  t'b.e  copper  industry  fxnd' the  concehtrat ion  of  demand  on 
bisVi-erade  pres  used  to  prevent  a-more  Urge-scale  prospect¬ 
ing  "fhr,  apd  exploration  of,  this  cbmparatlyely 

(in  content  of  Copper)  type  of  ore'*  ^  _  /«  ^4.  j 

Only  after  the  experience  af  foreign  countries  (United 

StCtes,  Chile)  in  mastering  ahalogoWa  ores  was  f 
were  extensive  geoiogic-proapecting  actlyi^ies  unfolded  - 
einning  with  1928  In  Central  Kazakhstan  and;  subsequently  in 
Central  Asia  and  the  Transcaueasusi*  As  a  result  of  these 
activities  and  studies  of  this  type  of  deposit  (in  Ko\inrad, 
Alraalik,  Bdshcheku.i  and  other  sites),  it  was  established 
that  their  content  of  copper  and  molybdenum  is  low  ^ 

the  same  time,  thanks  to  the  favorable  conditions  of  their 
occurrence  (permitting  opep-strip  mining)  and  the  extensive  ^ 
scale  of  their  raineralizaflpn^  it  is  possible  to  extract  these 

metals  from' them  profitably^  ^  ^  ; 

■  The  resources  of  copper  and  molybdenum  in  these  deposits 
in  1938  were  enormous,  and  With  regard  to  copper  they  accounted 
for  over  one  half  of  Its  over**all  total  (52*2  percent).  How¬ 
ever.  as  a  result  of  the  subsequent  prospecting  for  other  de- 
oosits.  and  despite  the  absolute  increase^  in  the  resources  ^ 
cooper-rmolybdenum  ores,  the  percentile  share  of  these  ores  in 
1957  accounted  for  only  21  percent  of  the  over-all  total 

(Pig,  their  extensive  resources,  no  extrac¬ 

tion  of  copper  from  ores  of  this  type  was  conducted  prior  to 
1938  owing  to  the  iraoc«npleteness  of  the  construction  of  ore- 
mining  enterprises,  and  at  present,  it  accounts  foi*  20.2  per¬ 
cent  of  the  cbuhtry**wlde  extraction  of  copper  from  cupriferous 

ore  s  •  ,  *  ..  , 

CupriferouW*  Shndston^.  Until  1917  they  were  known  in 

the  form  of  small  deposit's  and  ore  outcrops  on  the  wester 
slope  of  the  Urals  within  the  confines  of  Permskaya  and  Chka- 
lovskaya  oblasts,  Tatarskaya,  Bashkirskaya  and  Chuvashskaya 
ASSRs,  in  the  Donets  Basin,  in  the  upper  course  of  the  Lena 
River  and  in  Atbasarskly  Rayon  (Central  Kazakhstan).  The 
largest  currently  known  de'pbs it  of  this  type  (in  Dzhezkazgan) 
used  to  be  poorly  exolored. 

Geologic  prospecting  activities  showed  that  the  re¬ 
sources  of  copper’  in  all  these  regions  (except  for  Dzhezkzgan) 
are  small,  scattered  tfoough  numerous  small  deposits  and  lodes. 
The  Dzhezkazgan  Deposit  became,  beginning  from  1926-1927, 
subjected  to  intensive  geological  studies.  Having  investi¬ 
gated  in  detail  the  geologic-structure  features  of  the  Dzhez¬ 
kazgan  region,  the  team  of  geologists  headed  by  academician 
K.  i.  Satpayev  expanded  Its  proven  resaryes  and  established 
it  as  a  greatly' promising  region.  The  genesis  of  that 
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denosit  was  determined  as  hydrothermal. 

As  early  as  in  1938  the  reperyes  of  cupriferous  sand¬ 
stones  in  Dzhezkazgan  became  considerably' expanded  and  accoun¬ 
ted  for  20.2  percent  of  the  nationwide  total;  .  ^ 

At  present,  DzheZkazgan’S  fetippef  reserves  account  for 
approximately  26  percent  of  the  nationwide  total  of  such  re- 
Since  only  a  small  part  of  the.  productive  area  of 
the  Dzhezkazgan  region  was  subjected  to  exploration,  it  is 
obvious  that  that  region  constitutes  a  huge’  copper-bearing 
basihi  The  extraction  of  metavl  from  these  ores  is  rising 

ver^  ^^Toward  the  beginning  of  1938  only  6*;  1  percent  of  ^cop¬ 
per  was  recovered  from  these  ores,  whereas  at  present  thiZ 
figure  has  climbed  to  26  percent.  In  view  of  the  extensive 
explored  reserves  and  the  high  copper  content  In  these  ores, 
the  recovery  of  metal  from  those  pres  is  bound  to  increase 
further  in  the  future;  this,  in  turn,  requires  J  further  in¬ 
tensification  of  geologic  prospecting  work  in  this  region.  , 
The  prospecting  activities  conducted  during  the  fourth 
a.nd  fifth  five-year  periods  showed  that  ores  analogous  to  _ 
those  of  the  Dzhezkazgan  Region  oocur  also  in  the  northeastern 

part  of  Siberia.  ^  ^ 

^'fith  regard  to  this  type  of  deposit  the  task  of  geolo¬ 
gic-prospecting  activities  in  the  northeast  of  Siberia  is 
to  determine  the  Industrial  value  and  scale  of  the  minerali- 

zatlon.^^^^^^  Ores  in  Skarns.  Their  share  in  the  total  is  ^ 
low.'  ^til  1917  'small  resources  of  these  ores,  concentrated 
withih  comparatively  hi^-grado  ores,  wore  known  to  occur 
in  the  Urals  —  in  the  regions  of  the  Tur’insk  ore  mines, 

Gora  Vysokaya,  Gumeshevka,  and  others,  and  they  were  being 
exploited,  Prospecting  showed  that  these  deposits  are  small 
"nd  their  ore  bodies  are  morphologically  very  heterogeneous. 
Fairly  extensive  bodies  of  comparatively  low-grade  impreg¬ 
nated  ores  occur  contiguously  to  solid  high-grade  ores  { occur¬ 
ring  to  a  limited  extent),  Th©  complexity  of  the  shapes  of 
ore  bodies  and  their  small  sizes  hamper  the  employment  of 

high-productivity  mining  systems  (Pig.  2),  ^ 

At  present  the  ores  of  these  deposits  have  been  dis¬ 
covered  in  the  regions  of  _ 

Yezhovskaya,  and  otners),  in  Central  Kazakhstan  (the  region 
of  Sayak),  Western  Siberia  (Minusinskiy  Rayon),  and  others.. 

Miscellaneous  Types  of  Deposits.  There  include:  cupro- 
nickel-cobaltio  With  platinoids,  lea&inc  deposits  wit^h  cop¬ 
per,  low-grade  impreganted  cupro-vanadic  in  gabbro,  and  others 

Prior  to  1917  the  resources  of  cdpper  occurring  in  such  com- 
plex  ores  were  not  taken  into  accoxarit.  ‘  The  period  from  1926 
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till  the  present  has  been  marked  by  a  (jonslderable  increase 
in  the  reserves  of  copper  in '^‘sulfide^nickel  deposits.  The 
reserves  of  capper  in  the  misCe’Ilanecus  types  of  deposits 
at  present  account  for  23  percent  Qf'.;the.- total*  The  most  pro¬ 
mising  regions  with  regard  to  the  growtli  in  the  reserves  of 
copper  are  the.  Kola  Peninsula^  Kfasn^artkiy  Kray,  and  the 
Altay: Mountain  Range.  At  preseht . our  country  has  consolidated 
its  position  as  one  of  the  richest  cCunti’ies  in  the  world  in 
regard  to;  Copper  reserves.  -  . : 

In  the  future  the  prospecting  and  .prospecting-explor¬ 
ing  activities  shoud  be  focused  on  the  principal  types  of 
cupriferous  deposits  (cupriferous  sandstones,  cupro^pyritic 
ores,  and  cupro-molybdeniC  olres),  and  concentrated  primarily 
on  the  territory  of  Central  Kazakhstan,  Urals,  Caucasus,  etc,,, 
as  well  as  in  the  northeastern  part 'of  the  country. 

On  the  basis  of  thenexistihg  proven  reserves,  it  will 
be  possible,  in  the  immediate  future,  to  increase  substantially 
the  extraction  and  smelting- of  copper |  for  this  purpose,  it 
will  he  necessary  not  only  to  expand  geologic-prospecting 
activities  but  also  to  accelerate  the  construction  of  ore- 
mining  enterprises. 

Resources  of  the  Load-Zinc  Industry 

Prior  to  1917  the  resources  of  ]e  ad  and  zinc  were  not 
included  in  Russia's  statistics.  Beginning  with  1924,  Soviet 
geologists  resumed  geologic  and  prospecting  activity  on  the 
deposits  then  known  (Urals,  Altay,  Transbaykal,  Caucasus, 
Seacoast) 4 ‘  This  activity  was  concentrated  chi e fly  on  the 
lead-zinc  dbppsi-ts  of .  the  pyrltiC  types  and  on  the  lead-  and 
zinc-rich  veih  dojppslt^^^  The  other  types,  such  as  lead-zinc 
ores  (in  carboriato  rocks  and  in  skams),  were  not  known  aside 
from  small  deposits  in  Nerchinsko-Zavodskiy  Rayon  and  a  single 
deposit  in  Ol'ga-Tetyukhinskiy  Rayon. 

Extensive  prospecting-exploring  activities  revealed 
the  presence  of  these  metals  in  many  of  the  country's  regions. 

It  became  evident  that  the  rosorves  of  the  pyritlc  deposits 
alone  could  not  ensure  the  development  of  this  branch  of  the 
national  economy.  Moreover,  the  rational  geographical  dis¬ 
tribution  of  enterprises  demanded  the  discovery  of  new  zinc- 
lead  deposits;  4P: a  result  of  prospecting-exploring  activities, 
a  number  of  new  large  ore  regions  was  discovered  as  early  as 
toward  1930  in  Gehtral  and  Southern  Kazakhstan  (Karatau,  Dzhun- 
garskiy  Ala tau),  and  in  the  Tadzhik  SSR  (.Kararaazar),  Explo¬ 
rations  were  carried  out  in  the  Achisay  Deposit  (Karatau), 

Tekeli  Deposit  (Dzhungarskiy  Alatau),  and  the  Eansay  Group 
( Karamazar)  ■  ••  :r 


55 


The  scale  of  the  old,  atnall  lead'-zino  deposits  known 
prior  to  1917  (Lenin6gorsk>  Z^ryanovsk^  5adon,  Salalr,  and 
others)  was  considerably  expohded,  ■  . 

Subsequently,  neW  ore  bodies  and  deposits  were  dis¬ 
covered  both  in  the  old  and  in  the  new  regions j  these  include; 
Nikolayevskoye,  Zolotoushihakoybi  Sokol 'noye,  Zyryanovski 
Grekhovskoye  II,  Karchiginskoye,  and  others,  in  the  Altayj 
Uchalinskoye,  Sibayevskbye,  Buribayevskoye,  iBlyavlnskoye,  and 
others  —  ih  the  tJralsj  Altyn-Topkanskoye,  Aktyuzskoye,  Buur- 
dinskoTo,  and  others  —  in  Central  Asia*  and  Zgidskoye,  TJrup- 
skoye,'  I, vadneul’skoye,  and  others  in  the  Caucasus, 

The  proven  reserves  of  lead  and  zinc  have  grown  greatly 
at  prebehtj  with  regasrd  to  the  reserves  of  these  metals  our 
country  occupies  the  leading  place  in  the  world. 

The  explored  deposits  can  be  divided  into  these  prin¬ 
cipal  types:  pyritic  deposits,  deposits  in  carbonate  rocks, 
and  miscellaneous  types  of  lead-zinc  deposits, 

Lead-Zinc  Deposits  of  the  Pyritic  Type,  (Altay  and 
Ural  Type ) ,  ‘these  contain  at ’“present  ‘approximately  40  percent 
of  all  oroven  reserves  of  lead  and  77  percent  of  all  proven 
reserves  of  zinc.  It  is  to  be  noted  that  the  ores  of  these 
deposits  are  the  most  valuable  ones,  because  they  contain 
several  useful  components  (lead,  zlnq,  copper,  sulfur,  cad¬ 
mium,  gold,  silver,  and  many  dispersed  elements).  Some  of 
these  ores  contain  industrially  exploitable  concentrations  of 
arsenic.  Compared  with  other  countries,  the  Soviet  Union  is 
the  only  country  endowed  with  large  resources  of  this  valu¬ 
able  complex  raw  material,  With  regard  to  zinc  this  type  of 
deposits  provides,  aunique  raw  material.,  . 

Intensive  stxidios  of  the  geology  of  this  type  of  depo¬ 
sits  made  it  possible  to  shed  a  fuller  light  on  the  problems 
of  ore  formation,  the  process  of  pulsqtion,  problems  of 
zonality,  and  the  structural  conditions  of  the  localization 
of  mineralization.  Future  geologic-prospecting  work  on  this 
type,  of  deposit  should  be  considerably  expanded. 

The  resources  of  lead  and  zinc  in  this  type  of  ore  are 
substantial,  and  at  the  beginning  of  1938  they  accounted  for 
62,8  percent  of  the  nationwide  totalj  at. the  beginning  of 
1957,  owing  to  the  increase  in  the  proven  resources  of  lead 
in  other  types  of  ores,  and  despite  the  absolute  increase  in 
their  extent,  they  accounted  for  40  percent  of  th®  nationwide 
total  (Fig,  3),  At  the  same  time  the  share  of  the  extraction 
of  lead  from  these  ores  climbed  from  25  percent  in  1938  to  44 
percent  at  present  (Fig,  4), 

The  coppor-zinc  variety  of  these  ores  is  inherently 
the  principal  type  of  raw  material  for  the  zinc  industry,  and 
it  accounts  for  over  threo  fourths  of  the  country's  total 
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RpeM..  ^^es.  t„e. 

of  deDo'sits  were  nearly  totally  ^expiore^.^i^pr.  to  1917, 
aslde^  from  a  few  small  ore  bodies  in  Nercteinsko-Zavodskiy 

Rayon.  geological,  survey country's 

territory  and  inspections  of  the  corridors 

dent  "miracle"  mines  have  revealed  the  considerable  satia¬ 
tion  of  carbonate  rocks  with  lead  and  zinc..  Beginning^in 
iqoA..l92Q  extensive  prospecting  and  exploring  activities 
werfSartef in  rIgaJd  to  thesS  types  of  deposits,  and  were 

centered  chiefly  in  new  |sRi°°VeS'’shSrtly' 

?rreelo“ff  SfSu^f U  ISalf the/lerge 

S?remil?  «Ll-?lcS  AChledy.  Kpoelt,  .which  ^  provided  a  fo^a- 
tlOT  for  further  Intensive  stiidlej  of  the,  territory  or  that 
mountain  range.  .  The  dls6overy  and  exploration  of  deposits 
of  the  Kansay  Group  date  from  approximately  the  same  time. 

On  the  territoi*y  of  the  Central  Asian  republics, 

Kazakh  SSR,  the  Caucasus,  and  the  Tran sbaykal,  and  also  in 
SSar^egi^ns  of  the  cou^itry,  new  deposits  /^?^® ,^pe  "ere 
discovered.  Recently  their  proven 

creased  considerably,  and  ..now  account  for  33  percent  of  th 
nationwide  total  reserves  of  this  :bype. .  The  reserves  of 
zinc  in  this 'type  of  .mineralization  reached  11  percent  of  the 

narionSlde^ctS  by  1967/ ,Th.  sneltlng^of  .ino  ,fr»^^ 

these  types.,  of  aeposits  accounted  for  16  percent^  of  ^e  total 
zinc  smelting  at;the,ehd‘'Of  1956,  whereas  prior  to  1938  it 

was  not  conducted’  at  ail.  •  .  .  o,  >. 

The  Lead-Zinc  -Deobsits  Occurring  in  Skarns.  No  foms 
of  such  types  of  deposits'  were- ^kndwn  prior*  to  .1917  —  except 
for  Tetyutee.  After  the  Nineteen  Thirties,  a  number  of  such 
deposits  was  discovered  in  Central  Asia  and  Central  Kazakh¬ 
stan  (Altyn-Topkan,  Kzyl-Espe,  .Gul'shad,  Ctelata,  Kur^nshin- 
kan,  and  others)  —  and  a*  number  of  the  related  ore  bodies, 

on  the  features  of  the  geologic  structure 

of  this  tYfe  of  deposit  are: 

(a)  Same  timetable  as  that  of  the  skams  foming  in 
the  contact  between  t^eous  and  sadimenta^  —  and  more  rare.- 

ly  —  arenaceous-slaty, -rocks;  the  ore  bodies  while  foming 

-a^the  same  time  as  the  ska rn  bodies,  do  not 
with  the  area  of  the  -latter;  there  exist  cases  in  .which,  the 
ore  bodies  are  found  in  limestones  some  distance  .aWAy  /W. 

the  spntacP exploitable  mlneraliaation  •  usually 
is  loc.hilz.fed  in’  stfuctUies/a  lying  near  the  c^o^  or 


57 


branching  out  frcan  themj  the  ore  hbd'les  have  incorrect,  com¬ 
plex  shapes  and  are  represented  by  ramifying  tubular  deposits; 

(c)  The  tubular -bodi'es  iri  carbona^  at  some  dis¬ 

tance  from  the  contact  may  serve  as  indicatiors  for  discover¬ 
ing  large  ore  bodies  near  the  centact;  .  ; 

(d)  Ore  minerals  foWii  Mtiah  ,  la  ter.  than  ska m  minerals  , 
and  the  displacement  of  skam  by  ore  minerals  marks  Itself 

cl^^rly^llaceilaneous  Types  of  Lead-Zinc  tieposlts.  These  in¬ 
clude  lead-zinc  deposits  irt  sandstones -Cpishezkazgan  type); 
deposits  in  sandstones,  and  in  arenacebus-slaty  artd  slaty 
rocks*  lead-zinb  deposits  in  the  form  of  veins  in  igneous 
rocks^  and  lead-zinc  deposits  in  ancient  strongly  metamor- 
phized  gneisses,  crystalline  slates  arid  other  Slates*  ■‘•he 
share  of  lead  and  zinc  reserves  in  the  miscellaneous  deposits 
is  low.  Of  all  such  types  of  deposits  the  most  interesting 
one  within  the  USSR  is  the  Dzhezkzagan  type.  The  ores  in 
nuartz  veins  or  in  the  form* of  stoekwork  in  Igneous  rocks, 
and  also  the  mineralization  in  arenaceous-slaty  rocks,  and 
others,  contain  small  reserves  with  a .complex  morphology  and 
Irregular  distribution  of  useful  .components, ,, , 

Resources  of  the  Tin  Industry 

Prior  to  1917  tin  deposits  were  not  explored  or  studied 
in  the  USSR.  Until  1930-1931  the  related  prospecting  activi¬ 
ties  were  conducted  oH  a  small  scale  in  the  transbaykal  and 
the  Kalbinskiy  Mountain  Range.  Beginning  in  1932-1933  the 
mineral  resources  of  the  USSR  and  also  the  known  multi— com¬ 
ponent,  copper,  lead-zinc,  -gold,  and.  other  deposits  became 
extensively  explored  and  studied  with  regard  to  their  content 
of  tin.  As  early  as  in  1938  industrially  exploitable  tin 
mineralizations  were  discovered  in  the  Seacc^nb,  Transbaykal, 
Yakut iya  (Kolyma),  and  certain  other  regions  of  the  USSR. 

The  proven  reserves  of  tin  at  the  beginning  of  1957  were 
quite  considerable,  and  the  USSR  is  one  of  .  the  world's  lead¬ 
ing  countries  with  regard  to  its  reserves  of  this  metal. 

These  reserves  are  concentrated  in  the  tin  deposits  related 
to  pegmatites,  in  quartz  veins,  and  in  the  sulfidlc-cassi- 
teritic  type  of -.deposits.  V 

Tin  Deposits'Related  to  Pegmatites.  In  these  deposits 
tin  is  represented  by  cassiterite  in  pe^atitic  bodies  among 
granitoid  rocks,  and,  more  rarely,  among  arenaceous-slaty  : 
X*OC^S  • 

Tin  granitoids  are  usually  represented  by  the  more  ; 
acidic  varieties.  The  pegmatites  diminish  in  thickness  both 
in  extent  and.  in  depth.  The  industrially  exploitable. 
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mineralization  is  distributed  .Irr^gtiWriy  In  the  pegmatites 
in  the  fom  of  nests  and  lenses,  /Hero;  dnd  there  the  tin 
minerals  occur  in  a  bandOd  distribution*  alternated  by  bands 
of  quartz  and  feldspar.  '  -1  ' 

It  has  been  established  that' thq^ strongly  greisenized'  '  " 
and'albitized  pegmatites  and  granitplds  dre,  all  other  con¬ 
ditions  being  equal,  the  most  promiHn^  rocks  in  which  to  ■ 
prospect  for  industrially  exploitable  tin  concentrations. 

The  percentile  share  of  tin  held  in  redoUrces  of  this  type  is 
very  low  and,  at  present,  amounts  to  ;dnS  percent  (Pigi  7);  -  : 

the  extraction  of  tin  from  them  amounts  to  Oi 5  percent  (Pig,  ’  • 
8),  Although  these  types  of  deposits  j>iayed  some  role  in  •  ' 
the  initial  stage  pf  the  geologic  prospecting  foi*  and  explo¬ 
ration  of  tin,  at  present)  iU  view  of  the  unfavorable  mining- 
technical  conditions  of,  the  irregular  distribution  of  useful 
components  in  pegraetitet,^'dnd.  in  yiOTiif  of  the  insignificant  ■ 
reserves,  their  role  is  hegilgible,. 

T in  Depps it s  in  QUartz  Veins.  In  the  initial  stage 
of  prospecting  and  exploration  these  also  played  a  major 
role.  Compared  with  the  pegmatitic  type,  this  type  is  more 
advantageous  with  regard  to  its  tin  content,  distribution  of 
useful  components,  and  comparatively  stable  morphology.  Tin 
in  this  type  is  also  chiefly  represented  by  cassiterito. 

The  cassiterite  is  accompanied  by  wolframite,  beryl,  topaz, 
tourmaline,.. and  small  amounts  of  pyrite,  arsenopyrite,  pyrr- 
hotine,  and.  —  more  rarely  —  chalcopyrite,  sphalerite  and 
galenite.  iThe  .quartzr'qasslteritic  type  usually  localizes 
itself  in  granitoids  and  arenaceous-slaty  rocks. 

The  tin  deposits  related  :to  quartz  veins  can  be  classi¬ 
fied  as  follows’ 'witli.  i’agandV.t^o  their  .'cdn^^^ 

ca  s  s  i  t  e  ri  t  e -quart  zr  t  dpakrf  ei'ds  pah  j' :  a  a  t  3 1 1  e  r  1 1  e-wol  f  r  ami  t  e - 
quartz;  and  the  cassiterite,  in  greisens. 

The  Sulfidic-Casslteritic  Type  of  Tjn  Deposits.  The 
investigation  of  and  prospecting  for  tdis  type  of  deposits 
were  begun  much  later  than' for  the  first  two  types;  however, 
their  proven  reserves  of  tin  had  rapidly  increased,  and  to¬ 
ward  1938  they  had  greatly  outdistanced  the  reserves  of  tin 
in  the  other  types,.  '  ,  ,  ' 

Deposits  of  the  sUlf idle  cassiterlt ic  type  occur  basi¬ 
cally  in  the  nrenaCeous-slaty  effusive  rocks  a nd^  to  a  smaller 
extent.  In  'ghanitolds’.  In  addition,  to  cassiterite  they  con¬ 
tain  stannit.e,  '  chalcopyrite,  galenite,  sphalerite,’'  arsenopy-’ ' 
rite,  and  pyrrhotine.  Moreover,  many  of  them  ha've  an  indus^  / 
trially  exploitable  content  of  lead  and  zinc,  and  the  same 
can  be  said  of  molybdenum  (molybdehite)  and  rare'  earths,  ..Tin 
ores  in  certain  of  the  deposits  are  accomp,anie*d,- by  fluprite, 
beryl  and 'topaz. 
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Deposits  of  this  formation  most  often  accompany  rocks 
of  the  granodioritic  series  and,  lofis  often^  the  more  acidic 
granites,  'The'ir  ores  contain  a  considerable  amotint  of  eul-i- 
fides  of  iron,  copper,  lead,  zinc,  and  arsenic^  and  also  they 
contain  chlorite,  tourmaline,  magnotlte^  hematite,  alblte, 
apatite^  rutile,  siderlte,  and  skarn  minei:*al3i 

The  following  varieties  can  be  distinguished  within 
this  type  of  deposits; 

(a)  CasSitorite  in  ska  ms  with  sphalerite,  chalcopyrite 
magnetite,  and  scheellte  (Pitkaranto  Deposit); 

(h)  Cassiterlte  —  chlorite,  sulfidlc  ores  with  some 
amount  of  tourraaline  (veins  of  Ubogay,  Voinov,  Khrustal’naya, 
etc, ) j  :  ■  . 

(c)  Cassiterlte  with  sulfides  of  iron,  arsenic,  copper 
(veins  of  Aleksandrovskaya,  Smlrnovskaya,  and  others); 

(d)  Cassiterlte  with  sulfides  of  lead  and  zinc 
(Stalinskoye  Deposit); 

(e)  Cassiterlte  with  sulfides  of  lead,  zinc  and  molyb¬ 
denum  and  with  minerals  of  rare  elements. 

The  role  of  deposits  of  this  type "is  very  great,  and 
It  will  increase  even  more  in  the  future. 

These  three  types,  established  by  academician  S«  S, 
Smirnov  during  the  initial  stage  of  the  studies  of  tin  depo¬ 
sits,  have  played  a  useful  role  in  the  correct  orienting  of 
prospecting-exploring  role  and  in the  further  growth  in  the 
proven  reserves  of  tin,  The  forecasts  of  S,  S.  Smirnov  re¬ 
garding  t  ho'  promising  outlook  for  the  sulfidic-cassiteritlc 
type  have  been  corroborated. 

Further  prospecting  and  exploring  activities  should 
be  focused  on  the  eastern,  regions  (Seaebast,  Yakutiya,  Maga- 
danskaya.  Oblast,  llhabarovskiy  Kray,  Tran'sbaykal,  and  others), 
and  primarily  on  the  sulfidic-cassiteritlc  type,..,  ' 

Resources  of  the  Aluminum  Industry 

The  alumlnxmi  industry  is  a  creation  of  Soviet  power. 
Bauxite  deposits  have  been  discovered  and  explored  in  the 
Urals,,  Central  Kazakhstan,  Leningradskaya  and  Vologodskaya 
oblasts,  Buryat-kongolla,  Krasnoyarskiy  Kray,  Ukraine,  and 
Western  Siberia,  Uephelines  have  been  .prospected  for  and ' 
are  being  successfully  exploited  as  an  alumina  raw  material. 
The  resources  of  nephelines  are  virtually  inexhaustible. 

They  have  been  explored  on  the  Kola  leninsula,  in  Krasnoyar¬ 
skiy  Kray,  Armenian  SSR,  and  elsewhere,  Altmltes  have  been 
explored  and  prepared  for  exploitation  in  the  Azerbaydzhan 
SSR,  Deposits  of  andalusites,  diaspores,  sillimanitos,  seri- 
cites,  and  other  types  of  alumina-bearing  raw  materials  have 
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been  discovered  and  are  being  explored  :and- studied  in  the 
Transbaykal,  I^azakh  SSR,  and.  elsewhere.  '  .r  * 

In  1933  the,  proven  reserves  of, bauxites  were  increased 
7,7  times  compared  with  1929,  and  1938  ^■>-13,1  times,  while, 
compared  with  1929,  in  1956  they  had  multiplied  many  times 
over  (this  includes  the . high-grade  bauxites- considered  in 
the  balance  sheet  of  industry). 

In  the,  immediate,  futttre  it  is  necessary  to  expand  con¬ 
siderably  the  raw  material  resources  of.  the  aluminum  industry, 
and  primarily  the  high-grade,  bauxites  in  the  country’s  eastern 
regions,  .  ■ . 

Resources  of  the  Merc uTy  and.  Ant imory  Industry  .  ’ 

The  only  known  merc\iry  deposits  bn  the  territory  of  the 
former  Russian  Snpi re  were  the  Nikitbvskoye,  with  its  small 
reserves  of  that  metal,  and  also  the  Khpekskoye  Deposit  in 
Dagestan.  Extraction  of  merely  was  limited  to  high-grade, 
ores  and  conducted  on  a  Small  scale.  Prior  to  1917  no  depo¬ 
sits  of  antimoa^y  had  been:  discovered.  At  present  the  proven 
reserves  of  these  metals  have  greatly  multiplied  in  compari¬ 
son  with  1941, 

The  geographical ‘distribution  of  the  deposits  haa  also 
changed  radlcailyw  At.  present  they  are  known  to  occur  in 
Central  Asia,  ithe  Ponets  Basin,,  Vl(esterni  .Ukraine,  the  Caucasvis, 
Gornyy  Altay  Range.,..:  Uentral  iCazakhstanv'.  Kras  Kray, 

Transbaykal,  Kamchatka,  and  in  other  regions. 

In  the  majority  of  cases,  mercury  and  antimony  are  found 
together  and  form  complex  deposits,  although  independent  sepa  - 
rate  deposits  of  these  metals  are  known  to  occur  also,  '^‘he 
rocks  in  which  the- mercury  and  antimony  deposits  most  com¬ 
monly  form  are  the  arenaceous-slaty  and  carbonate  rocks. 

Individual  mercury  deposits  occur  in  the  contact  be¬ 
tween  igneous  and  sedimentary  rocks  (in  the  zone  of  hybrid 
rocks  ),•' ...-.t;  h  ,1  y'y.  -  . 

The  deposits  .of  antimony  and  mercury  are  characterized 
by  a  multitiered  cumulation  of  mineralization  in  the  strati- 
graphical*  cross  section.  The  shapes  of  the  ore  .bodies  are  .- 
extremetly  variegated,  ranging- from  sheetlike  bodies  to  tubes, 
lenses  and  distinctive  complex  ‘'  replacement  bodies,  It  is 
to  be  emphasized  that  most,  of  the  currently  proven;  re;s:ervos  ,  : 
of  these,  metals . occur  in  comparatively  low-grade  ores. 

Resources  of  Other.  Rare  and  Dispersed  .Elements 

The  Soviet  Union  is  endowed  with  abundant  resources  of 
rare  and  dis.poraed  elements  (niobium,  tantalxan,  zirconium, 
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lithium,  beryllium,  strontium,  indiu^i,  gallium,  selenium, 
tellurium,  cadmium,  and  many  others). 

Prior  to  1917  these  metals  were  not  even  produced  in 
small  quantities. 

Geologic  prospecting  and  e:>rpioring  work  Revealed  in  the 
USSR  nmerous  independent  deposits' of  certain  rare  .  elements, 
and  also  the  presence  of  many  of  them  in  the  multi-component 
ores  of  the  deposits  of  other  metals. 

Numerous  lead-zinc,'  copper,  nickel,  tin,  tungsten,  slu- 
minum,  and  molybdenum  deposits  contain  dispersed  elements  and 
serve  as  raw-material  sources  for  many  of  these  elements. 
Selenium,  tellurium,  cadmium,  indium,  thallium^  gallium,  rhenium 
rare  earths,  and  other  elements  exist  in  the  explored  multi- 
component  ores  in  amounts  which  can  ensure  the  demand  of  the 
rare  metals  industry  for  a  long  time.  In  the  majority  of 
cases  these  dispersed  elements-  haye  no  minerals  of  their  own 
but  occur  within  the  framework  of,  the  principal  ore  minerals. 

The  cardinal  goal  of  further  studies  of  the  resources 
of  these  elements  in  multi-component  ores  is  a  detailed  crys- 
tallocheraical  study  of  the  principal  minerals,  so  as  to  estab¬ 
lish  the  form  of  occurrence  and  concentration  of  these  elemoits 
in  minerals,  etc,,  and  also  a  technological  study  of  ores,  con¬ 
centrates,  tailings, and  the  products  of  metallurgical  reduction 
(dusts,  cakes,  crude  metals,  slags,  etc,),  because  these  in¬ 
volve  a  considerable  concentration  of  dispersed  elements  and 
thus  become  veritable  "deposits"  of  these  elements. 

The  tasks  of  further  investigations  for  expanding  the. - - 

raw  material  reserves  in  the  independent  deposits  of  rare 
elements  (niobium,  tantalum,  ^irconlum,  rare  earths,  lithium, 
beryllium,  and  others}  consist  in  developing  as  broadly  as 
possible  the  related  activities  in  the  country’s  eastern 
regions. 


VC-  -A- 

The  positive  results  of  the  expansion  of  the  raw  materials 
base  of  nonferrous  and  rare  metals  over  the  last  40  years  have 
been  achieved  b^r  expanding  the  volume  and  scope  of  geologic 
prospecting  activities,  creating  a  well-ramified  network  of 
scientific-research  and  practical  geological  institutions  aad 
organizations,  and  increasing  the  number  of  geologist  cadres. 

As  a  result  of  scientific  foresight  and  correct  orien¬ 
tation  of  geologic  prospecting  activities,  Soviet  geologists 
have  attained  outstanding  results.  The  state  of  the  proven 
reserves  shows  that  our  country  has  within  a  historically 
brief  interval  pf  time  succeeded  in  expanding  enormously  its 
proven  reserves  of  all  nonferrous  and  rare  metals,  ■ 
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The  widely  ramified  network  of  modem ly  and  fully  equip¬ 
ped  practical  geological  organizations  and  scientific-research 
institutes  is>  in  addition  to  Its  everyday  work  of  expanding 
the  proven  reserve’s  of  mineral  resources,  working  out  major 
theoretical  problems  in  the  field  of  geological  sciences  — 
problems  assisting  in  the  effective  conduct  of  prospecting 
and  exploring  activities  on  a  high  theoretical  level. 

Generalizing  the  tremendous  volume  of  actual  data, 
the  geologists  of  the  practical  geological  organizations  and 
the  scientists  of  the  research  institutions  are  occupied  with 
clarifying  the  theoretical  problems  of  ore  formation  and  laws 
of  the  geographical  distribution  of  the  deposits  of  mineral 
resources  under  definite  geological  conditions  as  well  as  with 
developing  effective  criteria  for  prospecting  for  new  dep^^sits. 

The  fundamental  problems  of  theory  that  are  of  gVeat 
significance  to  practice  include  the  following: 

1,  The  principles  of  compiling  metallogenlc  maps.  This 
problem  was  first  posed  by  Soviet,  scientists.  On  the  proposal 
of  the  delegation  of  scientists  from:  the  USSR,  the  20th  Session 
of  the  International  Geological  Congress  adopted  a  resolution 
establishing  an  organization  for  elaborating  this  problem,  to 
be  permanently  active  under  the  Congresses, 

.There  is  no  doubt  that  further  research  in  this  field 
will  provide  the  necessary  foundations  for  compiling  such  maps 
both  for  . individual  countries  and  for  entire  larger  regions. 
Such  maps,  which  will  take  into!; account  the  circumstantially 
elaborated  geologici*s true t lira  1  problems  relating  to  Individual 
ore  centers  or  types  of  deposit©  of  various  metals,  will,  in 
the  final  analysis,  make  it  possible  to  establish  the  necess¬ 
ary  laws  governing  the  conditions  of  the  localization  of  the 
deposits  of  mineral  raw  materials, 

2,  One  of  the  most  Important  achievements  of  the  geo¬ 
logists  and  scientific  research  workers  of  otir  country  has  been 
the  drafting  and  publication  of  nmerous  maps.  The  work  on 
compiling  a  composite  geologic  mo.p  of  the  USSR  on  the  scale 

of  1:2,500,000,  under  the  guidance  of  academician  D,  V,  Nal- 
ivkln,  which  has  been  honored  with  a  Lenin  Prize,  deserves 
special  attention.  Of  the  maps  of  individual  regions  we 
will  single  out  the  maps  of  Hagadanskaya  Oblast,  Central  Asia, 
Urals,  Caucasus^  and  other  regions  of  the  country,  and,  also 
the  publication  of  numerous  specialized  maps  —  gold  occurence, 
hydrochomlcal,  hydrogeological,  gecanorphological,  metallogenlc, 
and  others.  The  latter;  assist  in  clarifying  general  geological 
problems  (stratigraphy,  tectonics,  vulcanism,metamorphism> 
etc. )  on  a  more  broad  plan©  and  —  by  the  same  token  —  in 
basing  the  prospecting  for  deposits  on  scientific  foundations, 

3,  The  theoretical  research  in  geochemistry  has  been 
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considerably  intensified*  The  classical  works  of  academicians 
V.  I.  Vernadskly  and  Ai  Ye.  Persman  in  geochemistry  during  the 
last  decades  are,  famous  not  ojilY  in  bur  country  but  also 
abroad.  Further  researches  at  the  institute  imeni  Vernadskly, < 
the  IGai  AN  SSSR  and  in  the.  academies  of  imlon  republics 
(research  in  the  applicatiori  of  ISotopes,  etc.)  will  undoubt¬ 
edly  enrich  this  sclehce;  x. 

4i  The  problems  of  the  gbochronological  scale  are  at 
present  studied  at  the  VSEGEIX^ii'^'^nlon  Geological  Scienti¬ 
fic  Research  Instltkte  7,  in  the  research  institutions  of  the 
Academy  of  Sciences  USSR  in  Leningrad,  Moscow,  and  its  local 
affiliates,  and  in  the  academies  of  sciences  of  the  union  re¬ 
publics,  branch  scientific-research  instituteSi  and 
geolo'ric-prospecting  organizations.  In  this  field  a  great 
deal  ^of  work__7  remains  to  be  done. 

5,  The  classification  of  endogenic  deposits  of  meta- 
lic  mineral  resources  on  the  basis  of  thermodynamic  factors 
(pressure  and  temperature)  solely  has  not  satisfied  the  needs 
of  prospecting  for  and  exploration  of  deposits.  At  present, 
it  has  been  clearly  established  that  such  a  classification 

is  in  the  majority  of  cases  a  formal  one,  and  that  on  the 
basis  of  various  temperatures  and  pressures  it  is  not  possible 
to  delineate  clearly  and  isolate  these  groups  of  deposits  and 
to  transmit  common sura tely  to  the  prospecting  geologist  the 
necessary  criteria  for  further  prospecting.  Soviet  geologists 
have  offered  various  principles  of  classifying  mineral  depo¬ 
sits,  such  as,  among  others:  classification  according  to  the  •. 
content  of  principal  minerals  (mineral  formation) j  according 
to  the  enclosing  rock  formations,  structural  conditions  of 
ore  centers,  and  degree- of  metasomatosis.  Many  geologists 
also  believe  that  the  postraagraatic  part  of  the  classification 
of  the  deposits  of  metallic  minerals  should  be  elaborated 
separately  for  individual  metals  or  groups  of  related  metals: 
for  copper,  lead,  zinc,  etc.  It  is  necessary  to  continue 
these  researches  so  as  to  devise  a  more  orderly  and  practical 
classification. 

6,  Soviet  geologists  are  intensively  occupied  with  the 
processes  of  the  metamorphism  of  both  the  montane  rocks  and 
the  ore  deposits,  Inclusive  of  the  process  of  metasematosis. 
These  researches  have  already  yielded  much  information  and 
will  indisputably  prove  still  more  fruitful  for  understand¬ 
ing  the' role  of  Intrusive  and  effusive  processes,  tectonics, 
ore-bearing  therms  (ascending  and  descending),  in  metamor- 
phic  processes,  as  well  as  the  role  of  the  regional  proces¬ 
ses  of  metamorphism.  Upon  decoding  the  course  and  results 

nf  these  processes  it  will  become  possible  to  shed  li^t  on 
the  formation  of  mineral  deposits,  to  solve  the  riddle  of  the 
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nature  of  the  neogenlc  formations  arising  in  the  contacts  "be¬ 
tween  ore  bodies  and  their  enclosing  roeksjj*  etc* 

7,  Scientific  research  institutions  are  widely  concern¬ 
ed  with  regional  and  local  tectonics,  andv-ftotable  results  have 
been  achieved  in  this  field. :  • The  tectonic’ maps  of  various 
editions,  especially  the  most  recent  ■  ones-, -  i exhibited  at  the 
20th  Session  of  the  Internatipnal  Geological  Congress,  demon¬ 
strated  the  high  level  and.  achievements,  pf-tectonic  science 
in  the"  USSR,  . 

In  the  nc;:t  few  years  geologists.  a,nd  rese;i.rchers  should 
relate  rogi'onal  tectonics  to  the  tectonics-'bf  ore  fields  on  ’ 
giving  special  attention  to  the  isolation  of '  productive  tec¬ 
tonic  structures;  ,  ’ 

'8.  Special  emphasis  should  be  placed  on  the  problems 
of  the  methods  of  the  prospecting  for  and  exploration  of  de¬ 
posits,  The  geologists  bf-'-the  Soviet  TJnion  have  made  subs¬ 
tantial  advances  in  this  field,'  All,  the  currently  existing 
manuals  on  the  methods  of  mipping,  prospecting,  exploration, 
and  rational  surveying,  as  well  as  various  instructions-  and 
methodological  directives,  attest  to  the  fact  that  we  are 
a'bead  o.''’  f^e  other  countries j  however,-  we  have  much  to  ac¬ 
complish  in  regard  to  the  studies  of  the  country’s  geological 
structure  and  its  mineral  resources. 

It  is  necessary  to  bring  about  a  greater  rapprochement 
between  the  thematlcs-  of'  scientific  research  and  thf  needs  of 
industry.  The  solving  of  the  proper  geographical  distribution 
of  research  institutions  "should  be  speeded  up.  ,  The  presence 
of  numerous  specialized' scientific-resGa'rch  institutes  and 
laboratories  in  various' parts  of  the  country  makes  it  a-  pres¬ 
sing  need  to  improve  the'  aspects  of  the  coordination  of  the 
problems,  tAplgp- and  .methpds  of  'rtsseareh  so  as  to  avoid  dup¬ 
lication.'  ^ 

The  geological  comm'unity  of  :our  country,  now  commem¬ 
orating  the  Fortieth  Anniversary  of  the  Soviet  -Socialist  State, 
can  be  legitimately  proud  of  its  achievements  in  the  field  of 
developing  the  raw  material  resources  of  nonferrous  and  rare 
metals. 


On  1  January  1938  On  1  January  1957 


Pig.  1,  Changes  in  Proven  Reserves  of  Copper  (in 
percent): 

1.  In  cupro-pyritio  deposits;  2,  In  cupri¬ 
ferous  sandstones;  3.  In  cupriferous  skams; 
4.  In  oupro-ittolybdenic  deposits;  5,  in  mis¬ 
cellaneous  deposits 


1  January  1938  1  January  1957 


Pig.  2,  Changes  in  the  Extraction  of  Copper  (in 
percent): 

1.  Prom  cupro-pyritic  deposits;  2.  Prom 
deposits  of  cupriferous  sandstones;  3.  Prom 
slcarn  deposits:  4f  Prom  cupro-molybdenic 
deposits;  5.  Prom  other  types  of  deposits. 
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1  Januaa?y  1957 


1  January  1938 


Pig.  3.  Giianges  in  the  Proveh  Reserves  of  Lead  (in 

percent)  ^ 

1,  Deposits  of  pyritic  type;  2.  In  caroo- 
nate  rocks;  3.  In  skarns;  4.  Miscellaneous 
lead-zinc  deposits 


1  January  1938 


1  January  1957 


Pis.  4.  Changes  in  the  Extraction  of  Lead  (in  percent) 
1.  Prom  lead-zinc  deposits  of  the  pyritic 
tyoe;  2.  Proa  carhonate  rocks;  3.  Erom  de¬ 
posits  in  skarns;  4.  Erom  miscellaneous  de¬ 
posits 
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5,  Changes  in  the  Proven  Reserves  of  Zinc 
(in  percent ) 

1.  Lead-zinc  deposits  of  pyritic  type;  2. 
In  carbonate  rocks;  3.  In  skarns;  4.  Mis¬ 
cellaneous  types  of  lead-zinc  deposits. 

1  January  1938  1  January  1957 


Pig,  6.  Changes  in  the  Extraction  of  Zinc  (in  percent) 

1.  Prom  lead-zinc  deposits  of  pyritic  type; 

2,  Prom  deposits  in  carbonate  rocks;  3.  Erom 
deposits  in  skarns;  4»  Erom  miscellaneous  de¬ 
posits. 


68 


Pig.  7,  Eroven  Reserves  of  Tin  in  Various  Types  of 
Deposits  as  of  1  January  1957  (in  percent) 
1..  In  tin-sulfidic  deposits;  2.  In  q.upn?tz 
veins;  3.  In  pegnatite  "bodies 


Pig.  8.  Extraction  of  Tin  as  of  1  Januai'y  1957  (ir 
percent ) 

1.  Prom  tin-sulfidic  deposits;  2.  Proa 
auartz  veins;  3.  Prom  pSe^matite  bodies 


7.  Forty  Yeo,r;S  of  the  Ufa!  Copper  Industry 

/~This  Is  a  translation  of  an  art iole  written  by  M.  G. 
Mironov,  et  al.,  in  Byulleten!  Tsvetnoy  Metallurgll,  No  19/20 
(96-97),  1957,  pages  55-60^  J 

Altbough  the  Ural  coppe'r  industry  dates  from  remote 
antiquity,  the  pre^Revolut ionary  copper«dre  and  copper-smelt¬ 
ing  industry  vtas  represented  by  small  and  technically  poorly 
e4U5pned  enterprises.  .  The  majority  of  the  copper  deposits 
was  exploited  from  shallow  shafts  arid  on  a,  very  limited  scale. 
The  technological  level  of  the  active  ore  mines  was  low,  low- 
productive  mining  systems  were  employed,  and  steam  installa¬ 
tions  predominated;  there  existed  no  conditions  ensuring  the 
safety  of  the  conduct  of  niining  Operations,  and  the  labor 
processes  were  mechanized  only  to  an  extremely  small  extent. 

The  smelting  of  copper  ores  was  conducted  in  water- 
jacketed  furnaces  of  a  turn-of-the  cent’.5r-'r 'design.  The 
Kalatinsk  (now  Kirovgrad)  Plant,  which  In  the  pre-Revolution- 
ary  period  was  a  "modern”  enterprise,  was  activated,  only  as 

late  as  in  1914,  '  ■  ;  , 

During  the  period  of  /“or Id  ivar  I,.. despite  the  seemingly 
favorable  market  conjuncture  In  connection  with  the  enormous 
demand  for  copper  for  military  purposes,  the  smelting  of 
copper  had  contrariwise  decreased  and,  in  view  of  the  deple¬ 
tion  of  explored  ore  reserves,  certain  plants  (Bogoslovskiy 
and  Byyskiy  in  Sverdlovska'ya  Oblast)  had  been  shut  down. 

^‘hile  in  1914  the  Ural  plants  had  smelted  approximately 
170,000  tons  of  copper,  in'  1917  they  smelted  only  10,000  tons. 

During  the'  period  Immediately  following  the  Great 
October  Socialist  Revolution  the  situation  of  the  copier  in¬ 
dustry  was  graphically  described  by  Comrade  Krzhlzhanovskiy^*-; 
"After  the  October  Revolution  the  plants  continued  to  operate 
for  some  time  by  force  of  inertia.  Later  their  owners  had 
vanished,  and  so  did  money.  At  the  beginning  of  1918  the 
plants  finally  closed  down,  and  their  workers  scattered  over 
the  countryside.  The  State ’ s  representatives  —  plant  com¬ 
missars  and  labor  organizations  --had  unsuccessfully  tried 
to  streamline  their  relations  with  the  old  plant  administra¬ 
tions,  and  the  necessity  of  transferring  the  plants  to  the 
ownershio  of  the  State  became  increasingly  obvious.  In 
October  1918  the  plants  bscame  nationalized. " 

At  the  moment  of  nationalization  all  ore  mines  were. 


j  •  ■  ■ 

«•  "Works  of  the  First  All-Union  Conference  on  Nonferrous 
Metals"  '  '  ' 
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in  a  .flooded  state  and  'plants  were  inact’i^^^  to  their 

being  shut  down,  the  Kalat'insk,  Pyshminskiy  ari^^ 
plants  had  smelted  altogether  only  about  860  tons  of  blister 
copper,...'  ■ 

,  .,.,^hus,  at  the  beginning  of  the  Period  of" ^  Reconstruc¬ 

tion  of  the  National  Economy  the  copper  industry  of  the  Urals 
consisted  of  several  half-depleted  and  flooded  mines  and 
inactive  partially  demolished  and  obsolete  small  copper-smelt¬ 
ing  plants,  ’ihe  state  'of  exploration  of  the  deposits  \vas 
extraordinarily  low;  and  the  long-term  estimates  of  possible 
ore  reserves  were  approximate  and  contradictory! 

The  Workers  of  nonferrous  metallurgy  faced  the  follov/- 
ing  tasks: 

(1)  Reconstruction  of  Copper  mines  and  of  those  copper 
smelting  plants  which  had  retained  their  technological  equip¬ 
ment  and  could  be  reactivated  in  the  shortest  possible  timep 

(2)  Consolidation  and  further  expansion  of  the  ore  base 
of  the  existing  enterprises; 

(3)  Investigation,  exploration  and  preparation  for 
exploitation  of  the  then  known  but  tiriworked  deposits  (Kras- 
nogvardeyskiy,  Novolevinskiy  and  Degtyarsk),  for  the  purpose 
of  establisheing  new  copper-smelting  plants  on  their  basis. 

The  workers,  engineers  and  technicians  of  the  copper 
Industry  coped  with  these  tasks  honorably  and  within  the 
shortest  possible  period. 

In  1922  the  renoyated  Severo-ICarpushinskiy  Ore  I.'ine 
and  the  Belorechenskly : Ore  Hines,  and  in  1924  the  Kalatinsk 
Ore  Mine  (Kifoygradskiy  Rayon),  were  reconstructed  and  opened. 
In  June  1925  the  Peryomayskiy  Ore  Mine  was  readied  for  ex¬ 
ploitation,  and,  at  the 'end  of  that  'ypaf^  so  was  the  Ore 
Mine  imeni  Voroshilov  (Earabashskly  Rayon), 

The  first  copper  smelted  from'  ores  was  obtained  on  5 
May  1956  at  the  reconstructed  lialatinsk  Plant  —  now  Kirov- 
grad  Plant. 

In  1925  the  Karabash  Copper  £>raelting  Plant  was  opened 
and  the  Zyuzel'skiy  Ore  Mine,  Polevskoy  Copper-Smelting 
Plant  and,  in  the  Bashkir skaya  aSSR,  the  Tanalyk-Baymakskiy 
Plant  with  its  local  copper  mines,  were  reconstructed  and 
activated.  Also,  the  construction  of  the  Xrasnoural'sk  Cop¬ 
per  Smelting  Plant  began., 

The  establishment  of  that  plant  --  'the  first  to'^haVe  '  " 
up-to-date  facilities  for  ore  processing  (concentration,  ' 
reverberatory  smelting)  —  constituted  a  new  stage  in  the 
development  of  the  Ural  copper  industry. 

The  First  Five-Year  Plan  presented  the  copper  industry 
with  now  and  broader  tasks,  whose  ccanpletion  required  radical 
changes  in  the  technology  of  production.  Despite  the 
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extensive  work  conducted  during  the  Reconstruction  Period, 
both  the  mining  and  the  metallurgical  sectors  of  the  copper- 
smelting  industry  remained  on  a  rather  low  technological 
level. 

Mining  was  basied  oh  aridhalc  extraction  systems  and 
obsolete  and  low-productive  itachinej^yi'  Metallurgy  was  based 
on  the  method  of  the  direct  Smelting  of  high*-sulfer,  zinc¬ 
bearing  copper  ores  in  Waters jacketed  furnaces#  with  total 
loss  of  sulfur  and  zinc.  Impregnated  copper  ores  were  not 
being  utilized*  A  radical  modernization  of  the  enterprises 
was  necessary  so  a's  to  raise  their  technological  level  and 
to  perfect  their  techniques.  It  was  necessary  to  build  new 
enterprises  equipped  with  the  most  up-to-date  facilities. 

The  modernization  was  extended  to  all  production  sec¬ 
tors  of  the  copper-smelting  industry. 

In  Mning#  new  and  more  efficient  extraction  systems 
were  IxiroducCd#  the  labor-consuming  processes  were  broadly 
mechanized,  and  the  basic  and  auxiliary  operations  were 
electrified.  In  the  field  of  the  processing  of  polymetal 
ores  the  primary  task  to  be  solved  was  the  introduction  of 
flotational  concentration  --  a  more  perfect  method  than  direct 
smelting,  and  one  making  it  possible  to  utilize  not  only 
high-grade  pyrites  but  also  the  low-grade  impregnated  ores, 
and  to  recover  in  addition  to  copper,  gold  and  silver,  sulfer 
and  zinc  as  well. 

At  the  lialatinsk  (Klrovgrad)Flant  a  concentrator  shop 
was  built  for  processing  copper-zinc  and  impregnated  ores. 

To  smelt  copper  concentrates,  a  reverberatory  furnace  was 
activated  at  that,  plant  in  1931«  The  mining  economy  of  that 
region  was  expanded  ioy  the  modernization  of  the  Kalatinsk, 
Obnovlennyy  and  Severo-Karpushinskly  ore  mines  and  by  the 
construction  of  a  new  ore  mine  --  Levikhinskly  IX, 

A  new  copper  region  was  organized  in  Krasnoural'skiy 
Rayon.  On  the  basis  of  new  copper  mines  —  Krasnogvardeyskiy 
(1928)  and  Lovoler/inskiy  (1929),  a  giant  enterprise  including 
a  concentrator  plant  (1930)  and  a  copper-smelting  plant  with 
roasting  and  reverberatory  furnaces  (1931)  was  built. 

The  presence  of  a  roasting  shop  at  the  Krasnoural’sk 
Plant  made  it  possible,  for  the  first  time  in  the  USSR,  to 
materialize  combined  copper-smelting  and  sulfuric-acid-pro- 
duction  ppeiations.,  That  plant  was  the  first  to  apply  elec¬ 
tro-filters  for  collecting  dusts  from  the  gases  of roasting 
furnaces  and  converters,  and  a  band  machine  for  pouring 
blister  copper. 

In  the  region  of  the  Pyshma  ore  mines  a  pilot  concen¬ 
trator  plant  was  built  in  1931  and,  after  the  reconstruction 
of  these  mines.,  adapted  .'for  the  flotation  of  the  copper  ores 
of  that  region,. 
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The  introdu^ctTpn  of  the  flotation  had  also  re- 

sul'ted  in  altering  scmewi^dt  the  geologic  pro¬ 
specting  and  exploring  ^ork*  "Vhile  the  Reconstruc¬ 

tion  Period  the  attentiph  of  geological  organizations  was 
turned  to  the  prospecting  for  i^nd  exploration  pf  pyritic  ores 
to  ensure  the  operations.of  water- jacketed' fuhnaces,  in  1927- 
1928  it  v/as  devoted  to  the  prospecting  for.  impregnated  pyri¬ 
tic  ores  and  ores  of  other  genetic  types*  As  a  result,  dur¬ 
ing  the  First  Five-Year  Plan  the  proven,  reserves  of  copper 
were  considerably  expanded  and>  additionally^  the  raw. material 
base  of  the  zinc  industry  was  determined* 

The, ore  balance  was  complemented  with  reserves  of  im¬ 
pregnated  ores  j  reserves' of  copper  ores  .were  discovered  in 
the  ’Tur’ya  ore  mines,  which "h^d  previously  bpen  regarded,  as 
depleted.  The  sizable  incf’ement  in  reserves  had  not  only 
strengthened  the  ore  base  of^th©  Kalatinsk  (now  Kirovgrad) 
Plant  but  also  created  the  necessary  premises  for  the  further 
development  of  metal  smelting. 

During  the  Second  and  Third  Five-Year  flans  the  work 
on  modernization  and  new  construction  was  continued.  In  the 
Tur’ya  Ore  Mining  Region  the  Prolo-vskiy  Mine  was  reconstructed 
re-equipped  and  reactivated  in  1934 j  in  the  region  of  the  Ore 
Mine  imeni  Third  International  new  enterprises  --  Mine  imeni 
15th  Anniversary  of  the  October  Revolution  (1934)  and  01 ’k- 
hovskiy  Mine  (1937)  --were  equipped  and  opened;  in  the  Kirov- 
gradskly  Rayon  the  Levikha  XII  .Mine  was  activated  in  1933; 
and  the  Pyshma  Mine  was  re cons true ted. and  re-equipped  in  1936, 
In  1934  the  largest  copper  elec tolysis  plant  in  the 
USSR  and  Eurojie  was.  o^pdhOd  ,ih  vFtysh»a,M  .,lt  Was.  to .  b^  the 
central  copper-refining  plant,  thus  processing  blister  copper 
from  all  copper-smelting  plants','  Therefore,  the  scale  of 
its  shops,  with  regard  t,o  both  output  capacity  and  size  of 
.furnaces  and  assemblies,  had  already  at  that  time  greatly  sur¬ 
passed  the  scale  of  the  other  domestic  plants  of  this  type. 

Its  technological  scheme  provided  for  the  charging  of 
copper  into  fwnaces  by  special  charging  cranes.  The  heat 
of  the  furnace  waste  gases  was  utilized  under  boilers, 
“Carrousel"  machines  with  a  radial  distribution  of  molds  were 
used  for  pouring  wire  bars.  The  slimes  of  electrolytic  pro-  ■ 
duction  were  retreated  so  as  to  recover,  gold,  silver,  sele--  , 
nium,  and  tellurium.  The  production  of  copper  sulfate  and 
copper  powddr  was  provided  for,  '  , 

In  1938  the  first  battery  of  the  new  Sredneural.' sk  •  •  . 

concentrator  shop  was  activated;  in  1940  the  Sredneural’sk 
Plant  itself  was  opened,  paving  the  way  for  the '  coniprehensive 
recovery  of  the  prittcipile  ;  components the  Vcopper-zinc., 
ores' bf  the  ^  Urals  largest  Degtyar  sk  deposit.  The  -  design,;  of 
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the  Sredneural * sk  Plant,  drafted  by  the  Unipromed’  Copper 
Industry  Institute,  provided  for  a  concentrator  shop  with  a 
scheme  of  selective  flotatioh  into ^ Copper  and  pyrite  concen¬ 
trates  ( subsequently^  after  fche  pejt*fecting  of  the  scheme, 
into  zinc  concentrate  also)>  and  aide  for  a  copper- smelter 
including,  among  others,  a  feasting  shop  and, a. sulfuric  acid 
works.  ^  ..; 

The  outbreak  of  the  Great  'War  for  the  Homeland  pre¬ 
vented  the  cpmple  te  mastering  of  the  above-outlined  scheme, 
but  this  is  being  resumed  now. 

The  plant  is  now  equipped  with  huge  metallurgical  assem¬ 
blies  reverberatory  furnaces  with  an  eight-meter  vault 
span  and  Oonverters  holding  60  tons  of  copper. 

The  new  Blyava  Ore  Mine  has  served  as  the  basis  for 
constructing  the  Mednogorsk  Popper-Sulfur  Plant,  which  employs 
the  direct  smelting  of  copper  ores  in  water- jacketed  furnaces 
so  as  to  obtain  copper  and  elementary  sulfur,  Tfce  briquett¬ 
ing  shop  envisaged  in  the  technological  scheme  has  made  It 
possible  to  retreat  ore  fines,  which  account  for  a  rather  high 
share  of  the  yield  of  the  Blyava  Mine, 

During  the  pre-war  five-year  periods  the  Oral  copper 
industry  had  attained  considerable  successes  in  all  of  its 
sectors.  As  a  result  of  extensive  prospecting  and  exploring 
activities  on  the  eastern  slope  of  the  Urals,  within  the  con¬ 
fines  of  the  Sverdlovskaya . and  Chelyabinskaya  oblasts  and 
Bashkirskaya  aSPR/  the; proven  reserves  of  copper  ores  were 
multiplied  several  times  over. 

In  the' field  of  the  mining  Industry,  old  ore  mines  had 
been  modernized  and  new  and  modernly  equipped  ore-mining  enter¬ 
prises  had  been  constructed.  The  pre-Revolutionary  indexes 
of  the  extraction  of  copper  and  sulfur,  ores  were  surpassed 
as  in  the  First  Five-Year  Plan, 

The  mechanization  of  labor-consuming  processes  was  raised 
to  a  high  level.  Thus,  underground  haulage  was  mechanized 
71,4  percent,  loading  into  railroad  cars  (inclusive  of  bunker 
shop)  --  93,0  percent,  and  so  forth. 

Major  changes  had  also  occurred  in  the  systems  of  the 
mining  of  copper  deposits.  In  1913  and  during  the  Reconstruc¬ 
tion  Period"  the  mining  of  ores  in  the  Urals  was  conducted  by  <. 
"extractio-n  with  timbering  and  flushing.”  In  1.949  the  dis¬ 
tribution  of  extraction  according  to  the  mining  system  was 
as  follows,  in  the  Urals  (in  percent):  - 

Layer  caving  36,9 

Sublevel  caving  8,i 

Vvith  timbering  and  flushing  .15,1 

V/ith  flushing  without  timbering  11.9 
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With  3fc'Qr>lng  and  the 
open  chJ^hol*g‘  with  ext^rn'ctlohv-xxf  , 
ore  from  sttblovel  drifts.  27.5 

.  Opoh-strip^extraction  :With 
square»»aet  timbering'  0.5 

As  a  result  of  the  application,  of  .moa*e  productive  min¬ 
ing  systems|  labor  productivity  had  also  increased. 

That  period  was  marked  by  considerable  changes  in  the 
technological  methods  ..of  ore  processing.  While  in  1913  and 
duping  the  Reconstruction  Period  all  ore  extracted  from  the 
UPal  mines  was  processed  in  conventional  water-Jacted  fur¬ 
naces,  in  1941  only  20  percent  of  the  ore  T/?as  smelted  in,  , 
these  ftirnaces  whi  le  ^the  remaining  80  percent  was  entirely  ■ 
processed  in  concentrator  plants.  This  has  also  served  to 
increase  the  degree  of  utilisation  of  the -raw  material  through 
the  additional  Recovery  of 'sulfur  and  zinc  therefrom. 

The  copper-smelting  plants,  processing  basically  the  . 
copper  concentrates  of  their  concentrator  shops,  had  increased 
their  productivity  steeply.  The  pro-Revolut ionary  extent  of 
copper  smelting  was  surpassed  as  early  as  during  the  First 
Five-Year  Plan.  . 

In  the  postwar  years  the  Ural  copper  industry  has  been 
developing  at  a  rapid  pace;  however,  the  growing  needs  of 
the  national  economy  for  copper  have  required  a  still  greater 
rise  in  the  smelting  of  that  metal. 

During  that  period,  radical  changes  have  occurned  in 
the  ore-mining  industry.  Upon  the  appearance  of  domestic- 
produced  high-productdvity  excavators  and  large  10-  and  25- 
ton  solf-duripOrs,  it;  became  possible’  to.  reexamine  -completely 
the  problem' of  emplOyihg ^pen-strip,  mining-  operations  in 
the  copper-ore  industry;,  these  Operations  ensure  a  high  pro¬ 
ductivity  of  enterprises,  exclude  the  likelihood  of  pyrlte 
fires,  reduce  the  losses  of  minerals,  drastically  improve  •• 
the  working  conditions  Of  miners,  and  assure  the  lowest 
possible  extraction  costs. 

In  1955  approximately  40  percent  of  all  copper  ores  ex¬ 
tracted  in  the  Ural  deposits  was  extracted  by  open-strip 
methods,  .  Open-strip  methods  arc '.used,  .to  develpp  new  deposits 
and  in  certain  existing  cupro^pyritlc  ; ore  mines,  which  had'  . . 
previously  'been  -desighed  for  mining  by  the  underground  -method, 
such  as,  e ,  g . , .  the  Blya va  Mine,  which  began  to  be  .mined  by  ,.  , 
open-strip  methods  in  1953.  ' 

In  the  field  of  underground  mining  the  postwar  period 
has  been  characterized  by  further  improvements  in  the  mining 
systems  and  the  mechanization, and  automation  of. production 
processes.  *  .  ■  ,  - 

The  specific  nature  of  pyritic  ores  with  high  sulftir 
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content  has  resulted  In  their  spontaneous  combustion  and  in 
inevitable  firesj  tp  combat  these,  the  workers  of  the  copper- 
ore  industry  had  Created  a  special  field  of  mining  science. 

The  sllting-up  of  btlfnihg  sectphs  by  means  of  devices 
for  conveying  clay  pulh  to  tl^se  sectors,,”  tclay  plants,” 
has  become  a  characteristic  feature  of  every  pyrite  mine. 

At  present,  the  nature  of  fires  and/  especially,  fire- 
combatting  methods j  have  been  sufficiently  investigated  and 
fire  prevention  is  becoming  a  custcmiary  process  in  mining 
operations. 

Flushing  operations  in  the  mines  used  to  be  a  quite 
laborious  business;  !fhe  manual  methods  of  conducting  these 
operations  had  long  delayed  the  exploitation  of  various  sec¬ 
tors  and  even  entire  levels.  At  present,  through  the  intro¬ 
duction  of  hydraulic  flushing,  this  part  of  mining  work  has 
been  perfected,  and  it  appears  that  the  further  stages  in 
the  development  of  flushing  operations  will  be  oriented  not 
so  much  toward  accelerating  the  flushing  process  as  toward 
searching  for  types  of  flushing  material  that  would  be  cheap; 
convenient  and  capable  of  cementing  and  transforming  itself 
into  a  monolithic  material  after  a  definite  time  interval. 

The  perfecting  of  mining  systems  has  been  oriented 
toward  a  proper  selection  of  the  most  efficient  of  these  sys¬ 
tems  as  relating  to  the  mining-technical  conditions  of  various 
given  deposits.  The  system  of  sublevel  caving,  with  sublevels 
of  a  height  increased  to  15-20  meters,  has  lately  been  broad¬ 
ly  applied  for  the  impregnated  and  pyrltlc  ores  in  which  the 
fire  hazard  is  non-existent  or  only  slightly  probable.  This 
has  increased  the  intensiveness  of  mining. 

Under  the  same  conditions,  but  under  changed  mining- 
technical  circumstances  (e,  g,,  the  thinner  sectors  of  the, 
Degtyar sk  Deposit  ),' another  recently  applied  system  was 
that  of  layer  caving,  with  layers  of  a  height  of  up  to  three 
meters,  which  has  made  it  possib]e  to  increase  labor  pro¬ 
ductivity  Considerably, 

In  the  deposits  with  proclivity  for  spontaneous  com-' 
bustion  (30  to  40  meters  thick),  the  newly  applied  systems 
involve  layer  caving  combined  with  preventive  measures  con¬ 
sisting  in  the  periodic  conduct  of  sllting-up  operations. 

Interesting  activities' have  bSen  conducted  in  certain 
sectors  of  the  Mine  Imeni  Thirs  I  ternational  with  regard  to 
the  propping  of  mine  passages,  e,”g,,  the  propping  of  levels, 
with  cast  slag  stones.  The  slags  of  blast-furnace  smelting 
are  used  for  producting  such  stones.  Observations  of  the 
state,  of  the  supports  under  the  conditions  of  exfoliating 
rocks  at  that  mine  have  yielded  very  sat iafactory  results. 
Obviously,  upon  a  commensurate  organization  of  labor,  such 
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propping  will  be  feoiftijletel^  reliabie;,^^  applicable. 

Propping  with  belts-  and is  • 
also  toeing  succesBfuli^?intrpducP(i>  v/^  ^ 

To  convey  orey'  tbe  copper  ihinb$,.,liaye'^  to  use  a 
new  remote-control  portable  three^Arimi  sbraper  win  developed 
by  Unipr-oraed'  Institute;  ,  ^  - 

;;The  drilling  of  boreholes  is  being  improved  by  the  in-  , 
troduction  of  dome st ically- produced  4ririipg.  machines  with 
retractable  pneumatic  drills,  which  make' *it  possible  to  drill  '• 
holes  measuring  160  and  more  millimeter's  ;in 'diameter  and  30 
to -40  meters-  in  depth>  ther<-byr  i'-ag|;;  iii"  a  'number  of  cases,  ^ 
to  solve  in  a  hovel  manner  the  problem,  of  the  systems  of 
operations  and  their  parameters,  'These  mabhlnes  can  also 
be  for  shaping  the  camber;  of  (Quarries,  at  open-strip  mining 
work,  •  •  ;  V;';-': ;  '  '  ' 

Ih  the  field  of  conCehtration  of  ore  the  postwar  years 
have  been  marked  by  a  search  for  new  technological  schemes 
for  the  purpose  of  a  comprehensive  utilization  of  raw  materials 
In  certain- concentrator  plants  the  existing  flotation  schemes 
are  being  re-examined.  Thus,  at  the  Kirovgrad  Concentrator 
Plant,  in  connection  with  its  transition  to  the  selective 
flotation  of 'Levikhinskiye  impregnates,  the  technological 
scheme  provides  for  obtaihihg  bulk  concentrate,  regrinding 
it  in  a  neWiy  installed  grinding  mill  operating  in  a  closed 
cycle  with 'a  Spiral  classifier,  and  the  seleptive  separation 
of  that  bulk 'Cone entrdte  so  as  to  isolate  copper,  copper- 
zinc  and  pyrite  conceritrates,  ,  Despite  the  low  content  of 
copper,  zinc  and-’ sulfur  in  the,  Levikhinskiye  impregnates,  the 
Kirovgrad  Cohderitrator' Plant  ;rec6yerS  a  great ■ amount,  of  cop¬ 
per  into  c one ehtrate arM  if s  ’indexes  jof  the  recovery  of  s.ul- 
fur  and  zinc  are  sufficient ly  satisfactory ^o,ens\are  nor¬ 
mal  operations  of  the  crushing  ■department  at  that  plant,  tte 
raw-ore  bunkers  have  been  modernized.  The  discharging  orifices 
of  the  bunkers  have  been  greatly  .enlarged  and  heavy-type 
plate  feeders  have  been  installed. 

•The  Krasnoural’ sk  Concentrator. has  a  scheme  for  pro¬ 
cessing  -the  copper-zinc  ores  of  the  Mine  Imeni  Third  Interna¬ 
tional  for  the  purpose  of  Increasing,  selectivity  and;  the  ,re- 
covery  of  metals-' into  concentrates.;  The,  new  scheme  proyides 
for  aistaged^  Cbpper'flotatl-oin-  f-bllbwed  by  two'  control'  flota-  i  , 
tions.  The  tailings  'of  the  copper  flotation  proceed, toward 
bulk  flotation,  thus  yielding  a  zino-pyrite  bulk  cbacentrate-  ■? 
and  quartz  tailings' Which  are  used  at  the  plant  as  fluxes.  •• 
The  zlnc-pyrite  concentrate  proceeds  toward  zinc  flptatipn,  -  r 
which, yields  a  zinc  concentrate  after  triple  dressing  and 
pyrite  concentrates  (tailings  of  zinc  flotation). 


The  indexes  of  flotation  of  the  ores  of  the  Mine  imeni 
Third  International  (for  1955)  are  cited  in  Table  1, 
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The  Pyshma  Concentrator  Plant  had  been  processing  for 
nearly  10  years  the  ores  of  the  Pyshma  Deposit,  so  as  to 
isolate  only  the  copper  concentrate.  Later,  that  plant  was 
expanded  and  converted' to  selective  flotation  with  isolation 
of  copper  and  pyrite  concentrates;  The  scheme  of  its  flota¬ 
tion  is:  bulk  flotation  of  sulfides,  followed  by  regrinding 
of  bulk  concentrate  and  isolation  therefrom  of  copper  and  . 
pyrite  concentrates.  Table  2  cites  the  indexes  of  the  pro¬ 
cessing  of- Pyshma  ore  in  1954, 

.  •  :  :  '  Table  2  ■  ■ 
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The  operating  indexes  of  the  Pyshma  Plant  appear  to  be 
sufficiently  high  with  regard  to  both  the  quality  of  concen¬ 
trates  and  the  recovery. 

The  Karabash  Concentrator  Plant  has  converted  to  the 
selective  flotation  of  the  local  copper-zinc  ores.  Its  floa¬ 
tation  scheme  is  more  complex  than  in  other  concentrator  plant 
however,  its  technological  Indexls  lie  on  a  sufficiently  high 


level  (Table  3,'rda.ta:, for  1956).  i;;, 
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Vlfhile  Converting  to  selective  flotation  the  Ural  con¬ 
centrator  plants  have  also  been  working  on  the  utilization 
of  the  valuable  components  In  the  tailings. 

The  Sredneural'sk  and  Krasnoura.!' sk  concentrators  have 
provided  the  chemical  industry  with  over  two,  million  tons  of 
pyrite  tailings  from  their  tailing  dumps.  ^The  Pyshraa  concen¬ 
trator  has  h^en  processing  since  1942  all  of  its  previously 
dumped  tailings  in  a .temporary  structure  built  on  the  dumping 
yard,  thus  obtaining  valuable  pyrite  cpncehtrate. 

In  the  field^af  metallurgical  production  the  postwar 
period  has  been  marked  by  intensified  searches  for  ways  and 
means  of  the  fullest  and  most  efficient  utilization  of  the 
valuable  components  of  the  processed  raw  material.  To  in¬ 
crease  the  recovery  of  zinc,'  UhiproDied ’  Institute  and  the 
Kirovgrad  Plant  had  developed  a  new  technological  process  for 
the  comprehensive  retredtmeht  of  concentrates  • 

the  .process  of  pyrometallurgical  zinc  selection,  which  makes 
it  possible  to  carry  out  the  separation  of  the  copper-zinc 
prorlpf’ts  obtained  as  a  result  of  the  processing  of  the  poly¬ 
metal  ores  which  are  not  subject  to  satisfactory  selection 
during  concentration.  The, first  industrial,  inetallat ion 
operating  according,  to  this  method'  has  been  designed  and 
built  at  the'd Kirovgrad  Plant,  and.  is  how  in  operation  there, 
The  conducted  researches  and  economic'  calculations  have 
provided  a  foundation  for  assuming  that  the  following  may  be 
the  most  applicable  methods,  of  proceas.lng  copper-zinc  ..con¬ 
centrates. ' 

In  the  case  a  plant  processes  chiefly,  a  cupriferous  '  .. 

raw  material  which  is  acccanpanied  by  a  small  amount  of  Copper - 
zinc  complex:  raw  material:, ,  the  best,  method .  pf  processing,  the 
latter  iS  ' the  ..pyro.-selectiy:®  . 

■  On  the'  other-  hand,:  in- .the'  case'  h  ;P>lant  processes. 


exclusively  the  copper-zinc  raw  material,  it  is  more  expedient 
to  provide  for  a  higher  degree  of  roasting  of  the  charge  and 
for  smelting  the  charge  in  heverheratdry  ‘ftirnaces  into  high- 
zinc  slags,  to  be  followed,  by  the  fuitiihg  of  these  slags  so 
as  to  recover  zinb  in  the  form  6f  hn  oxide. 

In  connection  with  the  cbniWUctlon  of ,  a  roasting  shop 
at  the  SUMZ  ^Sredneural’ sk  Copper  Smelting  Plant^,  that 
plant  is  provided  with  the  possibility  of  a  successful  intro¬ 
duction  of  the  process  of  the  fuming  of  reverberatory-furnace 
slags;  At  present,  a  fuming  installation  is  being  designed 
there,  An. analogous  installation  is  being  designed  at  the 
Krasnoural*sk  Copper  Smelting  Plant, 

The  geological  prospecting  for  new  raw  inaterlal  re¬ 
sources  has  resulted  in  a  continual  increase  in  the  share  of 
cop.per-zlnc  ores  and  a  decrease  in  the  share  of  copper  ores. 
This  provides  a  foundation  for.  expecting  a  further  Increase 
in  the  quantities  of  the  copper-zinc  material  received  for 
processing  by  the  Ural  copper  smelting  plants. 

The  research  and  design  work  pertaining  to  the  employ¬ 
ment  of  fluidized-bed  roasting  of  the  Charge  of  reverberatory 
furnaces  has  been  considerably  expanded.  This  method  of 
roasting  makes  it  possible  to  obtain  a  richer  (containing  up 
to  12' percent  SO2)  by-product  gas  than  does  the  method  of 
roasting  in  furnaces  with  mechanical  rabbling  of  the  roasted 
charge  (up  to  seven  percent  SOg),  currently  employed  at 
Krasnoural' sk.  In  this  connection.  It  may  he  feasible  to 
utilize,  in  sulfuric-acid  plants,  converter  gases  having  a 
low  content  of  sulfur  dioxide,  because  the  mixture  of  the 
gases  of  converter  arid  roasting  shops  wi^l  be  sufficiently 
rich  for  inclusion  within  the  sulfuric-acid  production  system. 
At  present  the  Sredneural * sk  Plant  Is  working  on  the  constuc- 
tion  of  a  shop  for  fluidized-bed  roasting  and  a  sulfuric-- 
acid  production  nexus. 

In  addition,  the  Sredneural ' sk  Plant  is  modernizing  its 
charge-preparing  operations  and  constructing  the  necessary 
facilities  for  the  reception  of  raw  materials,  thereby  in¬ 
corporating  all  the  m,';dern  innovations  in  this  field.'  Special 
attention  has  been  devoted  to  organizing  the  reception  and 
assaying  of  gold-bearing  fluxes,  a  modern  charge-blending 
machine  built  by  the  Yuzhnoural ’ sk  Machine  Building  Plant  has 
been  installed  in  the  mixing  shed.  To  improve  the  hygiene 
of  labor  in  the  fl\ax-crushing  department,  the  wet  crushing 
of  quartz  and  limestone  has  been  adopted  so  as  to  avoid  the 
pollution  of  air  with  dust  harmful  to  the  health  of  the 
servicing  personnel. 

The  continuous  increase  in  the  smelting  of  blister  cop¬ 
per  and  the  widespread  use  of  gold-bearing  fluxes  have 
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increased,  steeply  the  yield,  of  slimes' c-phttiirilrig  precious 
and  rare  metals*  The  growing  demand  ^dr  rare  metals  has 
stimulated  the  initiation  of  research  in  the''  field  of  methods,, 
of  retreating' slimes  that  Would  make  it  possihle  to  increase 
greatl-^  the  recovery  .of  seleniuin  and  telliirlum.  The  results 
of  this  research  have  served  as  the  hasis ■ fdr  the  designing 
and  start  of  the  construction  of  a  new  slime  shop  at  the 
Pyshma  Copper  Electrolysis  Plant,  with- an  output  capacity  , 
to  he  much  greater  than  that  of  the  present  shop.  The  lahorr- 
consuming  processes  in  that  shop  will  he  mechanized  and  auto¬ 
mated  to  the  maximum  extent. 

Scientific-research  work  has  also -heen  conducted  with 
regard  to  investigating  the  ..Conditions  of  the  concentration 
of  rare  elements  in  the  dusts  of  metallurgical  assemhlies 
and  the’ methods  of  recovering  them. 

As  a  result,  it  ■was  fouind  possihle  to  commence  the  con¬ 
struction  of  installations  ;for  recovering  rare  metals  from 
dusts  at  the  Mednqgorsk  and  Klrovgrad  plants. 

The  mastering  of  a  new  special  type  of  production  needed 
hy  the  national  economy  has  heen  commenced.  The  Kyshtym 
Copper  Electrolysis  Plant  is  huilding  a  pilot  installation 
for  the  electrolytic  ohtalnment  of  high-grade  copper  foil. 
Samples  of  this  new  type  of  production  have  already  heen  ob¬ 
tained  on',  this  installation,  . 

Such,  in  hrlef*  is  the  outline  of  the  development  of 
the  Soviet  Copper  industry  in  the  Urals. 

The  l^pfesent  state  of  the  level  of  output  and  technolo¬ 
gical  equipping  of  that  .Industry ’ s  enterprises  simply  are 
not  comparahle  -  with  .their  state  in  .  the  pre-Revolutlonary 
period.  The  technologically  hackward  copper  industry  of  the 
Urals,,  .feehle  as  it  was  in  every  respect,  has  during  the  So¬ 
viet'  '^ra  become  transfomned  into  a  vigorous  branch  of  economy 
with  a  pace-setting  technology  of  production  and  highly  ad¬ 
vanced  .techniques. 


8.  Removal  of  Arsenic  I’rom  Secondary  Dust  In  the  Novosibirsk 

Tin  Plant 


^This  is  a  tranalatlon  of  ari  article  written  by  V.  S. 
Lovohikov,  B.  M.  Lipshits^  drid  h.  P.  Sorokina  in  Tsvetnyye 
Metally  (Nonferrous  Metals),  No  8,  ^ug  59,  pages  &4-56j^ 

The  secondary  dust  at  the  Novosibirsk  Tin  Plant  con¬ 
tains  33,4  percent  As;  4,0  percent  Sn;  16.1  percent  ^'e; 

11.78  percent  SiOg;  1.82  percent  Zn;  1,2  percent  Pb;  0.76 
percent  Ca;  0;28  percent  Gu;  0i25  percent  Bi»  0,24  percent 
T102;  0.07  percent  Gl;  0,05  percent  Sb^  and  traces  of  ^^0^, 

The  arsenic  in  the  dust  is  present  principally  in  the  form 
of  trioxide. 

It  is  inexpedient  to  intoduce  such  a  product  into  the 
smelting  charge  of  tin-bearing  materials  in  view  of  the  high 
content  Of  arsenic,  and  the  presence  of  tin  therein  does  not 
m.ake  it  possible  to  exclude  the  dust  from  the  scheme  of  the 
retreatment  of  tin  concentrates.  Bence,  the  necessity  has 
arisen  of  developing  a  method  of  removing  the  arsenic  from 
the  dust,  which  would  make  it  possible  to  return  tin  into 
the  concentrate  smelting  charge  and  to  obtain  arsenic  in  the 
form  of  a  marketable  product. 

The  extraction  of  arsenic  from  dusts  by  distillation 
is  a  commonly  accepted  method.  The  realization  of  such  a 
technology  requires  expensive  dust-collection  apparatus  and 
a  painstaking  hermetlcization  of  the  gas  condUit,  because 
the  permissible  concentration  of  arsenic  in  the  air  within 
industrial  premises  araounts  to  not  more  than  0,0003  milligrams 
per  liter  (Bibl,  l).  VVe  have  carried  out  a  study  of  the 
extraction  of  arsenic  from  a  dust  with  the  afore-described 
composition  by  the  hydrometallurglcal  method. 

The  Leaching  of  ^^.rsenic  Prom  pust.  Arsenic  trioxide 
is  satisfactorily  soluble  in  water  (Bibl.  2),  and  therefore 
we  investigated  the  conditions  of  the  passing  of  arsenic  into 
a  solution  by  treating  dust  with  water.  The  Investigation 
concerned  the  effect  of  .temperature,  time  and  the  l/S 
^iquid-to-soli^  ratio  bn  the  dust  leaching  process. 

The  effect  of  temperature  was  studied  during  the  treat¬ 
ment  of  dust  with  water  for  1.5  hours  and  at  a  l/S  ratio  of 
10;  1.  The  obtained  data  are  cited  in  f'ig.  1  from  which  it 
follows  that  the  maximum  amount  of  arsenic  passes  into  the 
solution  at  P5  to  lOOOC , 
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1.  Effect  of  Teiape:pature,  on  the  Extraction  of 
Arsenic  into  the  Solution  During  Leaching 
¥ith  Water  :  • 

The  .  data  on  the  study  of  .the  deration  of  leaching  at 
95°0  and  L/S  =:;,.10;1  are  presented  in  Eig.  2^  The  results 
of  these  experiments,  showed  that,  ...imder  tie  ahove-indicated 
conditions,  ,93  percent  of  the  As  is  leached  out  within  30 
minutes.  A  lonelier  treatment  of  dust  with  water  increases 
the  recovery .of  arsenic rdnto  the  solution  to  an  insignifi¬ 
cant  degree  only.  The  : prasence  of  arsenic  in  the  insoluble 
residue  is.  apparently  to  be  explained  b3'’  the  presence  in 
the  dust  of  ..small  ampunts  .of  the  compounds  of  ■  arsenic  v;ith 
iron,  V7hich .  are;  insoluble  .in  ,v7at.er,,  ;. 


^  2 


Relationship  Between  the  Extraction  of  Arsenic 
at  its  Leaching  and  the  Duration  of  the  Opera¬ 
tion 


3.  illustrates  the  effect  of  the  L/S  of  the 
pulp  on  the  extr-actior.  of  arsenic  into  the  solution,  '  When 
L/'h  -  3,5  t  1  and  the  xoriperature  is  95 °C,  not  more  than 
50  percent  of  the  As  is  passed  into  the  solution  dioring  30 
minutes;  vrhen  n/S  =  10,5  i  1  the  percentage  of  extracted 
As  climos  to  over  90  percent.  Any  further , dilution  of  the 
pulp  with  water  will  increase  the  recovery  of  arsenic  into 
the  solution  only  to  a  nugatory  degree.  The  then  resulting 
solid  residue  contains:  seven  percent  Sn;  five  percent  As 
?7  oercent  ?e;  and  20  percent  SiOp* 


Pig,  3.  Effect  of  l/S  Ratio  in  Pulp  on  the  Degree 
of  Recovery  of  Arsenic 

After  the  leaching  of  the  dust  no  tin-was  found  in 
the  solution. 

The  I^ecipitation  of  Arsenic .  Arsenic  can  he  segre¬ 
gated  from  l;he  solution  in  the  form  of  various  compounds. 

We  precipitated  it  in  the  form  of  calcium  arsenite  v;ith 
line . 

The  mixing  of  the  solution  with  a  10-percent  excess 
of  lime  as  compared  with  the  theoretically  necessary  amount 
of  lime  for  fonui:^  calcium  arsenite  is  conducive,  at  95’^C 
and  for  the  duration  of  30  minutes,  to  the  precipitation 
of  over  95  percent  of  the  As,  The  prolongation  of  this 
operation  to  three  hoiars  had  virtually  no  effect  on  the 
completeness  of  the  precipitation  of  arsenic. 

Upon  filtration  of  the  pulp  the  calcium  arsenite 
separates  satisfactorily  from  the  solution  in  the  form  of 
a  white  cal:e,  v/hich  we  washed  with  water  and  dried.  The 
dried  cake  contained  47  percent  As,  which  corresponds  to 
62  percent  AspO^,  Such  a  product  satisfies  the  GOST  ^tate 
Standard  requirements  for  calcium  arsenite,  and  hence  it 
is  a  marketable  product  which  can  be  utilized  as  a 
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"yadokhimikat"  ^imgicide,  pesticide,  etcj^  (Bitl,  3), 

The  filtrate  separated  from  the  calcium  arsenite 
contains  approximately  15  percent  of  the  initial  content 
of  As  in  the  solution.  It  is  expedient  to  use  the  solu¬ 
tion  for  treating  new  portions  of  the  dust. 

Scheme  of  Removlr^  ^senio  Prom  Dust.  On  the  basis 
of  the  conducted  investigations  we  recommend  the  scheme  of 
removing  arsenic  from  secondary  dust,  which  is  employed  at 
the  Novosibirsk  Tin  Plant  (Pig.  4),  It  can  be  seen  from 
this  scheme  that  the  recovery  of  arsenic  from  the  duet  in 
the  form  of  calcium  arsenite  requires  the  use  of  altogether 
only  two  reagents,  one  being  water  and  the  other,  lime. 
Moreover,  the  apparatus  used  in  this  process  is  not  complex. 


fkutt  i 


Pig,  4«  Recommended  Scheme  of  Cleaning  the  Secondary 
IXist  of  the  Novosibirsk  Tin  Plant 

I.  Dust;  2,  Leaching,  95 ®C,  20  minutes, 

L/S  =  8sl;  3.  ^’iltration;  4.  Kiltrate;  5. 
Precipitation  of  arsenic,  95®C,  30  minutes; 

6,  Piltration;  7.  Cake;  8.  Washing  in  fil¬ 
ter;  9.  Reflux  solution;  10,  Washing  water; 

II.  Drying;  12.  illegible/  13.  Calcium 
arsenite;  14.  Packageing;  15.  To  depot; 

16,  Cake;  17.  Water;  18,  Repulping  with 
water,  95 ®C,  20  minutes;  19.  Piltration; 

20.  Piltrate;  21.  Cake;  22.  ITying;  23. 
Into  smelting  charge 
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The  simplicity  of  the  - Recovery  .of  arsenic ;  from  dust  at  . 
the  NovosihirskTih  Plant  indicated  the  expediency  of  examin¬ 
ing  the  possihility  of.  applying  thlk' tischnology  ito  the  dusts 
of  the  lead,  zlric  and  copper-smelting  plants.  ' 

.Conclusions 

1,  '•arsenic  is  leached  with  v/ater  from  the  secondary 
dust  of  the  Novosibirsk  Tin  Plant,  At  950C  and  L/S  s  10; 1 
the  stihring  of  the  pulp  for  30  minutes  results  in  the  pass¬ 
ing  of  93  percent  of  the  As  into  the  solution,^  Any  further 
prolongation  of  the  time  of  the  treatment  of  the  dust  with 
water  and  any  further  increase  of  the  l/S  ratio  raises  the  . 
extraction  of  arsenic  only  to  an, insignificant  degree,.  The 
solid  residue^  of  the  leaching  of  the  dust  contains  seven 
percent  Sn,  five  percent  As,  27  percent  Pe  and  20  percent 
SiOg. 

2,  Arsenic  in  the  solution  can  be  precipitated  with 
lime  in  the  form  of  calcium  arsenlte.  •  At  a  10-percent  ex¬ 
cess  of  lime  over  the  theoretically.. necessary  amount  of  lime, 
approximately  85  percent  of  the  initial  content. of  As  in  the 
solution  becomes  precipitated  out  within  30  minutes.  The 
obtained  calcium  arsenite  can,  after  washing  and  drying,  be 
used  as  a  pesticide, 

3,  The  filtrate  separated  from  calcium  arsenite  can  ' 
be  expediently  utilized  for  leaching  new  portions  of  the 
dust,  because  It  contains  about  15  percent  of  the  initial 
contenii  of ‘A.s -in  the  solution. 
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9.  Certain  CharapteristlGB  In  thecTeohholbgy  of  Processing 

Combined  /Bulk/  QopperrZlnc  OonoantrateV  at  the" 
Sredneuiral  *•  sk  Copper/&melting  ^la^n^ 

^his  is  a  translation  of  an  article  written  by  V.  A* 
Aglitskiy,’ et  al;  .in  Tsvetnyye  wletally.  No,  9^  Sep  59,  pages 
38-45^  :  /'’■ 

( In  tbe  Order  of  Discussion)  ,^ 

The. copper  smelting  plants  of  the  Urals- process  duprp^ 
pyritlc  ores  of  a  complex  compos! ttoni  These  ores  contain,  ■ 
besides  coppep’,  .  considerable;., amounts  of  sulfur,  iron,  zinc, 
certain  amCunts  'of  lead,  cadmlnm;  and 'noble  metals,  and,  a 
nimber  of  rare  and  dispersed 'elements- of  extreme  importance 
to  the  national  economy.  The  relative  value  of  the, valuable 
components  of  these  pres,  .not ^counting  the  rare  elements,' 
may  be  thus  approximately  represented:  sulfur  --  53  percent; 
copper  ,-^  26 '.percent;  zinc.  17  percent;  and  noble  metals 
—  four  per'cent. 

During  the  processing  of.  copper  ores  and  concentrates 
at  the  Ural  .plants  the  recovery  of  zinc  is  approximately 
less  than  SO  percent,  because  only  a  part  of  the  ores  is  sub- 
5ected  to  selective  .flotation;  the  utilization  of  the  sulfur  . 
of  metallurgical  gases.,  is  far  from  adequate,  as  its  recovery 
from  thes’evgases  arabuhts  to  approximately  21  percent,  chiefly 
owing  to- tbe‘ use  of  the  roasting  gases ' of  the  Krasnoural’sk 
Plant;  all  the  iron  is  completely  forfeited;  and  lastly  the 
recovery  of  zinc  and  rare  elements:, from  the  production  dusts 
and  slags  has  still  not  been  organized  as  yet. 

The  principal  causes  of  such  an' unsatisfactory  situation 
regarding  the  utilization  of  the  material  composition  of  an. 
extremely  valmble  ore  raw  material  are  the  incompleteness 
of  the  metallurgical  schemes  applied  in  the  Ural  plants  and 
the  partial  .underco'nstruction,  of  certain  plants,  e,  g. ,  :the 
Sredneural’ sk  Plant. 

During  this  seven-year  period,  for  the  purpose  of 
linuidating  the  principal  drawback  in  the  performance  of  the 
Ural  plants  —  the  limited  comprehensiveness  of  the 


4«-r>eply  to  the  article  by  L.  M.  Gazaryan  on  "Certain  Charac¬ 
teristics  of  Modern  Converting  and  a  Rational  Technology  of 
Copper  Smelting  Plants  of  the  Urals  in  the  Seven-Year  Plan,*' 
Tsvetnyye  Metally,  No  4,  1959 
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utilization  of  the  raw  materihl  —  the  plans  provide  for 
measures  to  raise  steeply  the  recovery  of  zinc,  sulfur  and 
rare  elements.  For  this  purpose,  in  addition  to  a  further 
improvement  of  the  process  of  Selective  flotation,  the 
plants  intend  to  introduce'  iraphoved  dust-collection  schemes 
and  to  ensure  the  maximal '  hedovery  of  zinc,  lead  and  rare 
elements  from  the  metallurgical  dusts  ...and  slags.  There  also 
exist  plar^.  for  the  fullest  utilization  of  the  sulfur  of 
metallurgical  gases,  whiehj  for  the  Urals  as -a  whole  (not 
counting  the  Mednogorsk  Plant),  should  he  increased  to  70 
percent  in  1965  as  compared  with  the  currently  existing  21 
percent  utilization. 

The  maximum  development  in  this  direction  during  the 
seven-year  period  should  occur  at  the  SUMZ  /"Sredneural'sk 
Copper  Smelting  Flant_7,  which  intends  to  organize  the  roast¬ 
ing  of  concentrates  by  the  ’’fluidlzed-bed”  method  on  utiliz¬ 
ing  the  high-sulfur  roasting  gases  together  with  the  con¬ 
verter  gases  for  the  production  of  sulfuric  acid,  as  well  as 
other  measures  for  recovering  zinc  and  rare  elements. 

The  realization  of  these  measures  at.  the  SWiZ  alone 
will  make  it  possible  to  increase  drastically  the  economic 
effectiveness  of  that  plant  by  augmenting  the  smelting  of 
copper  one  and  one  half  to  two  t?mes  and  ensuring  a  substan¬ 
tial  additional  income. 

In  connection  with  the  foregoing  we  deem  it  necessary 
to  dwell  on  L.  M.  Gazaryan's  article  on  "Certain  Characteris¬ 
tics  of  i-odern* Converting  and  A  Rational  Technology  of  Copper 
Smelting  Plants  of.  the  Urals  in  the  Seven-Year  Plan." 
(Tsvetnyye  Metally,  No  4,  1959),.  in  which  he  completely  denies 
the  expediency  of  tHe  scheme  of  smelting  concentrates  with 
preliminary  roasting  and  with  the  utilization  of  sulfur- 
bearing  gases  for  the  production  of  sulfuric  acid,  especially 
at  the  SUMZ. 

Such  a  very  simplified  opinion  on  the  processing  of 
copper-zinc  concentrates  in  Ural  plants  is,  in  our  view,  the 
result  of  the  erroneous  premises  on  which  L.  M.  Gazaryan 
bases  his  considerations.  First  of  all,  let  us  examine-  his 
principal  conclusion  stating  that  in  worldwide  practice  "the 
previously  consolidated  standard  scheme  ( roasting- re verb ora¬ 
tory  sraeiting-cohvertlng)  is  becoming  subject  to  changes, 
with  gradual  elimination  of  roasting,,.."  The  -main  error 
consists  in  that,  in  asseverating  this,  L.  M,'  Gazaryan  com¬ 
pletely  overlooks  the  actual  sitxiation  and  technical-econo¬ 
mic  conditions  in  which  a  number  of  plants  in  the  United  • 
States  operate  according  to  that  scheme. 

Upon  an  analysis  of  the  reasons  for  the. employment  of 
the  smelting  of  raw  (unroasted)  concentrates  under  conditions 

'  ",  ■'■  ■■  '  89' 


In  tli6  Unitsd,  States^  ,  is  ^niposslBl©  to  disregard,  the  spo** 
ciflc  conditions  of*  tiip  operation  of  the  Ameri can  copper 
smelting  plants, "Which  fundarhentally  can  he-  reduced  to  the 
following*.  .  ^ 

1.,  '  T,he  most  characteristic  feature  of:  the  operation 
of  reverheratorv  furnaces  in  the  copper  .smelting  plants  of 
the  United  States  is  their  considerable  reserve  capacity  and 
the  high  content  of  copper  in  the  concentrates;  therefore, 
the  problems  of  furnace  productivity  in  the  United  States 
are  of  a  secondary  importance  as  distinguished  from  e.  p.. 
Canadian  proactice.  " 

The  content  of  Copper  in... the  mattes  of  these  plants 
ranges  from  32  to  40  percent,  despite  the  absence  of  roasting. 

During  the  present  Seven-Year  Plan  the  Krasnoural ' sk 
and  Sredneural'sk  plants  will  ■'Operate  at  niaxlmum  capacity; 
therefore,  the  increase  in  the  productivity  of  their  rever- 
beratorv  furnaces  acquires  importance. 

2.  A  majority  of  the  American  reverberatory  furnaces 
operates  on  natural  gas,  1.  e.,  on  a  cheap  fuel,  which  also 
la  beneficial  tp  smelting  the  raw  charge. 

In  Canadian  practice,  on  the  other, hand,  the  output  ■ 
capacities  of  the  plants  are  limited,  the  copper  content  of 
the  concentrate  is  comparatively  low  (10  . to  15  percent).,  and 
Imported,  fuel  constitutes  a  major  expenditure  item.'  As  a 
rule,,  in  the  royerberatory  furnaces,  the  charge  is  smelted 
in  roasted  for^  with  an  extremely  high  smelting  rate.  For 
instanc.e,  at  the  Nora:nda.  Plant  the  smelting  rate  amounts  to 
7.8  tons  per  square  meter  of' furnace' hearth  daily. 

.Lastly,  the  American^ smelt  high-' 
grade  pure  copper  concentrates  containing  virtually  no  zinc, 
which  also  makes  it  possible  to  obtain  sufficlentlv  high 
operating  indexes  even  when  smelting  unroasted  charge.  ' 
Therefore,  the  special  technological  schemes  used  for  process¬ 
ing  a  complex  raw  material  are  used  there  in  exceptional 
cases  only.  On  the  other  hand,  the  Canadian  Plin-Plon  Plant 
processes  its  complex  zinc-containing  concentrates  on  the 
basis  ..of  a  acheme^that^  is  practically  fully  analogous,  to  the 
one  designed  for' the' SIliZ.- 

PuTthermore,  let  us  point  out  that  Stevens,  while  carry¬ 
ing  out  a  special  technlcal-econcanic  analysis  comparing  the 
costs,  of  processing  concentrates  in  the  raw  and  roasted  forms, 
respectively,  as  applied. to  conditions  in  the  United  States 
and  Canada,  arrived  at  the  conclusion  that  "as  a  rule  it 
can  be  assumed  that  if  the  smelting  of  raw  charge  yields, '  a. 
mat,te,  containihg.;less  than  20  percent  of  copper,  then  roast¬ 
ing  is  necessary."  ^ .i. 

In  his  attempt  to  prove  the  advantages  of  smelting  raw 
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Copper-poor  concentrates  Iti '  the  reverberatory  furnaces  under 
conditions  of  the  Ural vplanta, ,  L;  M..  Gazaryah  cited  data  on 
the  costs  of  metallurgical,  reductioh  in  Ural  plants  which' ■ 
do  not  entirely  coincide  with  the  accotintlng  data  of  these 
plants  for  the  last  few  years;  as  can  be  seen  from  Table  1« 

Table  1  :: 

Costs  of  Metallurgical  Processing  at  the  Krasnoural’sk 
and  Sredneural’ sk  Copper  Smelting  Plants  per  Ton  of 
Blister  Copper,  in  Rubles 


Items  of  iilxpendi- '  ^  ’  |  '  '  '''  ^ 

tuPe  on  Metallur-j  1956  1  19-57  ■  i  1U58 


gical  Process  ! 

i  KUMZ 

IIIIIIIISS 

'  '  1  " 

Fluxes. . .........  i  112,01 

Fuel . ‘226.58 

Power  Consumptionj  80.,31 
Total  vlfages  and  ! 

Benefits . i  159.10 

Shop  Expenses, ... [327^80 

t 

58.82  119.19 i , 50,07 i 
404.34 : 203. 64! 401. 77 
96,94]  73.92!  89.81 

1  ! 

107.38 ll58. 20 il21.40 
399.88  1324. 35 i3e5.74 

i  ■ 

120. 13 >  44.64 
210.01, 335.89 
83.11)  81.01 

i 

158.841 114.13. 
338.04 1366.31 

i  !  ! 

Total  Costs  of  -  i  1 

Metallurgical 

P r oc  e s s ing i . .. .  ...  905 , 80  1067, 36  i  879 . 20 ' 
Returns  from  :  i 

Sulfur  (~  )..  363..64i  •  391.45 

■ 

3028.07 

;910. 13  941.88 

405.20!  — 

Costs  of' Process-  r.  •  ;  ..  |  ; 

ing  per  Ton  of  .  ■  ;  -  !  -i 

Blister  Copper*  ,542.16  1067,35  i487, 75  1DS8.07  |504.93  ;941,88 

_ _  -1  :  '  1  ‘  ' 

*Here  the  returns  from  steam,  which  are  somewhat  greater 
when. smelting  raw  charge,  are  not  considered. 

This  table  shows  that  the  total  costs  of  the  metallur¬ 
gical  processing  of  blister  copper. at  the  Krasnoural'sk 
Plant,  i,  :.e.,.  for  the  scheme  with  roasting,  are  approximately 
10  percent  lower  than  at  the  Sredneural ’ sk  Plant,  where  raw 
charge  is  smelted. 

If,  however,  we  take  into  account  the  utilization  of 
sulfur,  i,  e.,  a  higher  complexity  of  the  scheme  with  roasting 
v/hich  1.  H.. -Gazaryan  had  silently  disregarded,  then  the  pro¬ 
cessing,  costs  at  the .  Krasnoural ' sk  Plant  will  be  found  to  - 
be  a  half  as  low  as  at  the  Sredneural' sk.  Furthermore,  the 
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statement  that  the.  charge  .used  at  'the  Ki»ashoui^l’sk  Plant 
is  richer  than  that  used, ;at  the  Sredheural’sk  Plant  is  un¬ 
true,  as  .can  be  ■seen  .from  the  .data'  dh -®ab^ 

'  :  Table  •'''••■ 


Principal  Operating  indexes  of  Ural  Plants 


- - - - - 

n — ^ 

1955 

1968 

1955 

1958 

Index 

'  ^ 

■  ■-  ■  ■■ 

Sredneurallsk-  *Krasnoural.’  sk 

Copper  Content  of  Charge^ -In 

h 

'■ 

T - 

!  ^ 

1 

percent  . . . .  .‘.  V', 
Copper .Content: in  Dumped  Slag, 

9.3 

I  9.2 

' 

8e8 

7.3 

in  percent  i  . . , 

Consumption  of  Nominal  Fuel 

0.45 

I  0.44 

t 

0.41 

' 

0.38 

for  iieverberatory  'Smelting,. 

. 

1 

1 

in  percent  of  Solid  Charge 

22.8 

'  22.1 

14.9 

14.1 

Recovery  of  Copper,  in  percent 

92.1 

i  92.4 

91.9 

92.8 

Smelting  Rate,  in  tonp  per 

, 

1 

■ 

square  meter  daily,  i'. ...... 

:  4.6. 

1  5.0 

6.2 

7.3 

Thus,  the  thesis  of  L.  M.  Gazaryan  that  "the  exclusion 
of  roasting  from  the  technological  cycle  does  not  raise  the 
shop  costs,. of  .metallurgical  proi^eseing”-  is  not  justified  for 
the  Ural  plahts. 

It  is  likewise  Iraposstlble  to  agree  with  his  other  postu¬ 
late  that  "the  ‘converter  process  is  much  cheaper  than  the 
reverberatory  one."  First  of  all,  in  principle,  it  is  in¬ 
correct  to  Compare  these  processes  according  to  the  cost  of 
the  oxidation  of  sulfur  alone.  While  the  converter  actually 
executes  totally  different  fmctions  --  the  smelting  of  charge 
and  the  formation  of  slag  and  matte,  and  also  the  separation 
of  these  phases  and  the  purification  of  converter  slags. 
Desulfating .during  reverberatory  smelting  is  basically  deter¬ 
mined  by  the  Composition  of  the-charge--  by  the  presence, of 
solid  oxygen  and  hi^erisulfides  in  the  Charge,  and.  least  of !  . 
all  by  bhe  actual  process  of  performance  of  the  furnace, . 
Therefore,  the  data  cited  by  L,  M.  Gazaryan  concerning  the 
costs  of  the  oxidation  of  sulfur  in  the  converter  and, in 
the  reverberatory  fwnace  are  not  comparablej  nor  need  we 
cite  the  fact  that  —  even  according  to  these  date  --  .roast-.: 
ing,  and  npt  bessenierizlng,  is  the  cheapest  operation  In  the  T 
oxldati.o.n.!  of..;,t.ulf.ur..-.,. /v  ‘  ' 
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Although  we  are  in  complete  accord  with  L.  M.  Gazaryan’s 
opinion  on  the  desirability  of  a  maximum . increase  in  the  con¬ 
tent  of  silica  in  converter  slags,  we’  cannot  agree  with  bis 
comment  on  the  expediency  of  obtaining  "mattes  as  lean  as 
possible  in  a  given  plant."  , 

As  is  known,  converter  AiagS'  are  a  returnable  product 
and  their  reprocessing  in  the  reverberatory  furnace,  especial¬ 
ly  in  large : amounts  (i,  e,,  in  the  case  of  lean  mattes)  in¬ 
volves  considerable  difficulties.  Thus^  in  the  conditions 
of  the  Sredneural ’  sk  Jrlant,  in  the  case  pf  mattes  containing 
14  to  17  percent  of  Cu,  there  is  obtained  so  great  an  amount 
of  Converter  slags  that  the  reverberatory  fumade  is  not 
able  to  receive  them  in  molten  form.  Throughout  1958  the 
reverberatory  furnace  at  the  SUIviZ  was  able  to  receive  only 
about  50,  percent  of  the  molten  converter  slags.  The  other 
50  percent  was  charged  into  the  furnace  in  the  chilled  form, 
which  was  reflected  in  a  rise  in  processing  costs  because 
of  the  expenditures  on  the  crushing  and  transporting  of  the 
chilled  slag  and  the  additional  consumption  of  fuel  for  re- 
sraelting  that  slag.  On  the  other  hand,  an  increase  in  the 
copper  content  of  matte  (so  as  to  reduce  the  amount  of  con¬ 
verter  slags)  at  the  SUlifiZ,  where  raw  charge  is  smelted,  could 
not  be  feasible  without  roasting. 

lastly,  it  is  necessary  to  dwell  on  the  question  of 
utilizing  gold-bearing  fluxes  in  the  smelting  of  concentrates. 
The  total  amount  of  fluxes  necessary  for  forming  a  slag  of 
a  given  composition  during  smelting .does  not,  as  is  known, 
depend  on  the  scheme  of  the  .processing  of  concentrates  (with 
or  without  roasting)  but  is  determined  by  the  composition  of 
the  concentrate  (the  presence  of  iron  therein). 

However,  here  L.  M.  Gazaryan  deems  it  most  expedient 
to  utilize  maximally  the' gold— bearing  fluxes  in  the  converter, 
wbich,  as  applied  to  the  Ural  conditions,  cannot  be  agreed 
with. 

The  current  partial  utilization  by  the  Ural  olants  of 
ordinary  (nonauriferous )  quartz  fluxes  is  attributable  not 
to  the  specific  features  of  'che  technology  of  these  plants 
but  to  the  Considerable  shortage  of  converter-grade  fluxes. 

The  extraction  and  processing  of  gold-bearing  fluxes  from 
the  Ural  deposits  usually  yield  an  excess  of  fluxes  of  the 
reverberatory- furnace  grade,  so  that,  in  the  Urals,  it  is 
necessary  primarily  to  find  applications  for  this  grade  and 
not  for  the  converter  grade.  Also,  it  should  be  considered 
that  the  requirements  for  the  qxiality  of  fluxes  of  the 'rever¬ 
beratory-furnace  grade  are  somewhat  lower  tha.n  those  for 
fluxes,  of  the  converter  grade  (Table  3),  and  not  conversely 
as  is  asserted  by  L.  to.  Gazaryan,  i.  e. ,  that  the  maximal 
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utilization  of  fluxes  of 'the  re'^ei*b6ratory~fw  grade  makes 

it  possible  to  utilize  more  broadly:  the  gold- 

bearing  quartzes.  1'  .  ,  ■■■  :.r  <  - r-.:  ■ 

Table  3  ' 

^  -j.  ‘Requirements  for  quartz' Plipces'. 


i 

Grade 

j 

Size  in  1 

-millimeters  j 

1 

1  ■  ■  '  •  ■  '■■■  ■.  ;:':1 

(Minimal) ,  Con 
tent  of  SiOg  '■  j 
in  percent 

(Maximal)  Gon^ 
tent  of  Alp03 
in  percent 

Converter. . . . . .! 

from  8  to  30 

!  ■  65.0  : ■ .  j 

9i0 

Reverberatory- 
Fvirnace. . . .  • 

■»'  '  ■■ 

it  0  ” 

1  60.0  i 

!  ■  ■■  :i 

12.0  . 

Thus,  from  the  standpoint  of  a  greater  utilization  of 
eold-bearing  fluxes  in  the  Urals,  it  is  likewise  more  ex¬ 
pedient  to  smelt  roasted  charge.  Then  the  total  recovery  .of 
noble  metaTS,  as  based  on  a  suitable  preparation  of  the 
charge,  should  be  not  lower  but  rather  higher  than  when  raw 
concentrates  are  smelted.  , 

L.  M.  Gazaryan ••s  assertion  that  the  Ural  plants  currently 
operate  at ‘Considerable'  reserve  capacity  does  not  correspond 
with  reality*  The-  opsrating  reverberatory  furnaces  of  the 
principal  Ubal  plants  --  Krasnoural*  sk  and  Sredneviral’ sk  — 
work  at  full 'Oaijacity,  as  can' be  seen  from  thelf  rate  of 
produc  t  iv  i  1 7  U  ee'  Table  -2  Yif  T?ae  s  imult  ane  ous  ope  rat  i  on  of 
secondary  furnaces  at  these  plants: --  under  existing  condi¬ 
tions  • —  is  virtually  impossible,”  because  this  would  require 
the  expansion  of  the  dust-collecting  shops  and  converter  de¬ 
partments,  the  modernization  of  charge-preparing  and  slag- 
conveying  facilities,  and  certain  additional  measures j  more¬ 
over,  -at  the  Krasnoural 'sk  Plant  it  would  require  an  expan¬ 
sion  of  the  roasting  shop.  In  other  words,  such  reserve  out¬ 
put  eapaCities  could  be  created  only  after  a  commensurate  ex¬ 
pansion  andmodernizatioh'of  these  plants,  which  under  present 
conditions  is  not- yet  feasible.  ' 

In  his  attempts- to  justify  the  inexpediency  and  even, 
harmfulness  of  roasting  in  the  processing  of  copper-slnc  con-  ^ 
centrates,  •  Lv‘M,  Gazaryani  on  arbitrarily  touching  upon  the  . 
practice  of  the  Canadian  Plin-Plon  Plant,  maintains.; thqt  deep  , 
roasti’ng  merely  deteriorates  the.  conditions  of  the . retreat-. 
ment  of  "  high- z  inc  ous  c  oncentrates  in  ;  the  r.eyerberat  qi7,,.fxa?na 


The  operating  pr  actioe  of  the  Sredneural'ak  Plant  in 
its  processing  of  zinc pus  concentrates  hap  shown  that  the 
smelting  of  concentrates  containing  over'  seyen  percent  of 
zinc  evolves  with  great  difficulties,  ;ln, such  a  case,  no 
appropriate  separation  of  smelting 'products ’occurs  in  the 
reverberatory  furnace j  an  ihterkediate  zinc ous  layer  forms, 
the  losses  of  copper  in  clumped*  slags  increase,  the  tapping 
of  the  smelting  products  'from  the  furnace  becomes  greatly 
complicated,  and  so  forth. 

As  early  as- in  1935  a  research  prolject,  including  a 
series  of  laboratory  smeltings  of  copiper-zinc  concentrates 
With  various  degrees  of  roasting  was  conducted  at .  the  Ural-* 
gintsvetmet  ^Ural  State  Scientific  Research  Institute  of 
Nonferrous  Metals^/,  under  the  guidance  of  Professor  V,  I. 
Smirnov,  This  demonstrated  that  the  noimal  separation  of 
smelting  products  is  observed  only  in  rich  mattes,  i,  e.,  ‘ 
after  the  deep  roasting  of  concentrates.  A' number  of  sub¬ 
sequent  projects  executed  by  researchers  of  Unipromed’  In¬ 
stitute  both  under  laboratory  conditions  and  jointly  with 
the  Workers  of  the  Sbl/IZ  —  on  the  experimental  furnace  of 
that  plant  has  made  it  possible  to  investigate  circ\mstan- 
tially  and  to  establish  the  principal  technological  parameters 
of  the  smelting  of  roasted  copper-zinc  concentrates  yielding 
rich  mattes  and  zincous  slags. 

Inasmuch  as  during  the  Seven-Year  Period  the  concentrates 
arriving  at  the  Sredneural ' skly  Plant  will,  on  the  average, 
contain  over  eight  or  nine  percent  of  zinc,  therefore  their 
processing  without  a  commensurate  roasting  would  be  virtually 
infeasible.  The  correctness  of  this  viewpoint  raises  no 
doubts  whatsoever  among  the  workers  of  the  TJral  copper-smelt¬ 
ing  industry. 

A  characteristic  feature  of  the  smelting  of  deep-roasted 
copper-zinc  concentrates  is  the  absence  of  the  formation  of 
zincous  and  ferritic  ‘'sows*'  on  the  fUrnace  hearth  bottom. 

The  cause  of  these  phenomena  has  been  Investigated  previously.* 
Here  it  is  necessary  to  dwell  once  more  on  the  difficulties 
that  have  arisen  at  the  Plin-Plon  Plant  in  connection  with 
the  formation  of  ferritic  "sows"  during  the  initial  period 
of  the  masterihg  of  the  smelting  of  copper-zinc  charge.  There, 
in  effect,  one  of  the  measures  conducive  to  normalizing  the 
operations  was  a  certain ‘reduction  In  the  degree  of  roasting 
of  the  concentrates,  which  had,  however,  resulted  in  obtaining 
mattes  containing  24  to  26  percent  Ou  compared  with  seven  to 


*Tsvetnyye  Metally,  Wo  2,  page  29,  1957 
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eight  percent  Ctt' in  the- charge-*  '  In:  hther  words >  even  then’ 
a  high  degree  of  rodstihg-'was  still  retMhed* 

The- above»-mehtioned  reduction^  in  the ''degree  of  roasting 
at  the  Plih-BT.6n  Plant  is  completeij  valid,  if  ohe  considers 
that' a  * sine  content  of  up  tp  8i  5-9  percent  in ‘dimped  slags 
is  achieved  by  retreating  togethei*  with  the  -fUrriace  charge 
the  tailings  eon  si  sting  chief  ijif  of  zin’e' ■ferrites  (except 
for  the  ferrites  contained  in  the  charge  roasted  in  multiple-  ’ 
hearth  furnaces)*  Clearly,  it  is  desirable  under  these  con¬ 
ditions  that  the  roasted  charge  contain  a  g-feater  amount  of  " 
the  sulfur  necessary  for  disintegrating  both*  the  ferrites  con¬ 
tained  in’  that  Charge  and  the  ferrites  Introduced  in  the 
tailings  from- the  concentrator  plants*  The  . charge  roasted 
in  a  fluidized  bed  contains  bnly  one  or  two  percent  of  hema¬ 
tite.  and  the' principal  products  of  roasting  are  magnetite  ^ 
and  "vyustit"  7.  ConsecfUently,  the  operating  conditions 
of  the  PI in-Plon  Plant  differ  considerably  from  the  conditions 
taking  place  during  the  smelting  of  roasted  concentrates  ob¬ 
tained  in  fluidized-bed  f\irhaces.  In  "the  latter  case  the 
conditions  Will'^be  particularly  favorable' for  the  smelting 
of  the  charge -yielded  by  the  roasting  of  concentrates  in  the 
granulated  f Cm  as  adopted  in  the  SIMZ  project. 

Let  us  now  consider  the  problem  of  the  utilization  of 
the  principal'  Component  of  the  Ural  cupro-pyritic  ores  — 
sulfur,  whose 'yalue,  .  as  rioted  previously,-  accounts  for  over  ' 
50  percent  Of  the  value  of  principal  components  of  these  ores, 

•  The  distribution  of  sulfur  in  the  gases  of  the  metal¬ 
lurgical  assemblies  of  copper-smeltlng'plants  according  to 
1954  data  is- cl  ted  ^  in ''Table  4,  ■ 

■  Table_j|’>  ' 

Distribution  of  Sulfur  iri  Gases,  in  percent 


Plant 


Name  of  Gas  '  I  4 

.  -  ■  -  -  .  ■  'I  •rr-i 


...  .  «♦•...  .1  ‘ 

Kfasnoural’ sk 

i  Sredheural ' ak 

Roasting  Uase 3.  ,*.■.*  *  ,  * ...  .1 

Converter  Gases, , . . . . . . . , . . »  ^ 

’'■-'”■66,0 

28.0  ■  j 

[■  ^  61.5  ‘ 

m 

Reverberatory-Purnace  Gases,,! 

i 

■■  ■•=■”  6.0  .  ■  1 
1 

1  '  ■  59.0 

i 

Total . ,j 

'  •  '  It 

100.0  1 

100. 0 
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It  can  be  seen  from  the  data- in- Table  4  that, , upon 
elimination  of  roasting,  it- is  possible  to  utilize  for  sul-  • 
furic-acid  production  onl7  aWnt  60  percent  at  most  of  the 
3  passing  into -  the  gdses,  .  whereas- if  roasting  is  included 
this  figure  climbs  to  95  percent.  The  fundamental  advantage 
of  the  utilisation  of  gases  for  the  scheme;  with  roasting 
consists  in  that  the  bulk  of  the  svilfui’  can  fee  conveyed  to 
sulfurlc~acid  production  in  the  form  of  Vdry  sulfur*''rich 
(containing  up  to  10  percent  of  sulfiir  dioxide)  roasting 
gases,  and  that  then  the  lean  Converter  gases  (containing 
four  to  four  and  one  half  percent  of  sulfurous  anhydride) 
can  be  processed  together  with  these  roasting  gases  very 
successfully  and  with  hlgli  technical-  economic  indexes." 

When  utilizing  converter  gases  it  , is  not  feasible  to 
transmit  all  of  these  gases  to  sulfuric-acid  production,  be¬ 
cause  the  very  conditions  of  the  process  cause  part  of  them 
to  escape,  and  because  their  content  of  sulfur  dioxide  Will 
probably  be  no  higher  than  four  and  one  half  percent  in  con¬ 
nection  with  the  absorption  through  the  dust  screen,  as  anti¬ 
cipated  in  the  project  for  utilizing  converter  gases  at  the 
Krasnoural'sk  ,i^lant. 

Obviously,  at  such  a  content  of  sulfur  dioxide  in  gases, 
all  technological  indexes  pf  sulfuric-acid  production  will 
be  steeply  lowered,  a  fact  which  cannot’  be  disregarded  when 
operating  with  raw,  unroasted  charge.  The  relationship  be¬ 
tween  the  principal  technical-economic  indexes  of  sulfuric- 
acid  production  arid  the  content  of, .sulfur  dioxide  in  sulfur¬ 
bearing  gases  according  to'  data  of  the .  Giprokhim  /"State 
Institure  for  the  Design  and  Flanning  'of  Chemical  Industry  7 
is  shown  in  Table  5,  "*■ 


Table  5 


Relationship  Between  the  Technical-Sconomic  Indexes 
of  ihe  .Manufacture  of  -Sulfuric  Acid  and  the  Content 
.  V  of  SOo  in  Gases 


Name  of  Inde: 


1  Per  5' on  of  Output  Capacity 
iWhen  the  Gas  Contains 
■  '  Q%  SOg  7  4.5fo  SPg  ■ 


Shop'  P roduction  Costs,  in  j  ’ 

In  Which;  Costs  of  Gas  Pro-  | 

cessing,  in  rubles . i  34.1; 

Capital  Expenditures  per  | 

Capacity  Unit,  in  rubles,  j  224,0 


34.13 


143.79 


55.84 


342.0 
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'  •Table: -5 

continued  ' 

yame  of  Index  ,  1 

i:^er  'i’Gri  of  output  Capacity 
,  When  th^u Gag 'Contains 

8  ^.SOg  ■ 

4.5  %  SOg 

Space  Used  per  Capacity  Unit, 
in  cub ic  meters . . , ,  .*,... . 

0.661  • 

1  .  .  ■•■•'  1 

!  ,1.50 

As  can  be  seen  from  the  above  data,>  •vihen  sulfuric  acid  • 
is  produced, from  converter  gases,  its  shop 'production  costs 
increase  by  'll.O  percent,  unit,  capital  e?:penditur6s  —  by  :  • 

52.5  percent and  space  used  per  capacity  unit  —  more  than 
twice.  Thus,  when  raw  charge  is  psedwlthoi*  roasting,  this 
not  only,  entails  the  loss  b-f  a  cohsiderable  quantity  of  sul;-  • 
fur  (not  l®ss  than  40  percent)  but  also  deteriorates  const**  * 
derably  a 3.1  .the  j^rincipal  indexes  of*  sulfunic-^acid  productioiiv 
and  increase's  more  than  one  and  one  half  times  the  capital 
exoenditur.es  on  the ,  organizati  on  of  that  production. 

To '.  justify  the  inexpediency  of  erecting  a  roasting, 
shop  at  the  Sredneural ' sk  Plant,  L,  M.  Gazaryan  cites  data 
on  the  production  costs  of  sulfuric  acid  which  he  had  calcu- 
L'ted  upon . taking- into  account,  the  distance  of  its  haul;  he 
arrives  at  the  conciuslbn  that  even  if  an  in  situ  demand 
exists  for  that  acid,i  the  period  of  recoupment  of  the  expen¬ 
ditures  on  building  the  roasting  shop  will  last  11  or  12  years 
and  it  will 'reach  25  years  if  the  demand  exists  at  a  distance 
of  500_  kilometers  away  from  the  plant. 

We  do  not  know  what  basic  data  were  used  by  L.  M.  Gaza¬ 
ryan  in  his  calculations,  but  the  results  of  these  calculations 
diverge  completely  from  the  project  data  of  the  Giprokhlm. 
According  to  calculations  of  the  C^iproMiim,  the  demand  for 
sulfuric  acid  in  the  Urals,  i,  e,,  in  the  region  of  its  pro¬ 
duction,  will  amount  to  no  less  than  1.8  million  tons  in  mono¬ 
hydrate  by-  the  end  of  the  seven-year  period*  therefore,  the 
®^P®nditures  relating  to  its  transport  over  large  distances, 
as  calculated  by 'L.  .M,.. Gazaryan,  will  not  exist. 

The  costs  of  the  sulfuric  acid  produced  from  the  metal¬ 
lurgical  gases  at  the  Sredneural ’  sk  Plant  and  from  t  he  flota- 
tional  pyrite,  may,  according  to  the  data  of  the  Giprokhlm. 
be  represented  by  the  figures  cited  in  Table  6. 
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Table  6 

Production  Costs  of  Sulfuric  Acid  Per  Ton  of  Monohydrate 


Site  of  Production  of  the 
^ _ Aoid^ 

Sredneurai' sk  Plant"!  Sc cording 
to  a  Project^  From  the  Gases 
of  Metallurgical  Production) 
According  to  the  Standard  Prc* 
,]'ect  of  the  Glprokhlm,  Prom 

Plotational  Pyrite . . 

Voskresensk  Chemical  Combine 


Costs  per  Ton  of  Monohydrate 
_ in  rubles _ ' 

Shop  Costs  Plant  Costs 

125.92  131.32 

178.78  197*85 

178,96  193.87 


Considering  that  the  present  article  is  intended  to 
demonstrate  the  erroneousness  of  L.  M.  Gazaryan’s  criticism 
of  the  currently  materialized  project  for  the  modernization 
of  the  SUIvIZ,  the  writers  did  not  deem  it  expedient  to  broach 
here  the  problems  relating  to  the  introduction  in  tJral  plants 
of  suspended-state  smelting,  cyclone  smelting,  and  other  new 
processes  which  may  be  the  subject  of  a  special  article. 

It  can  be  seen  from  the  abovey examined  features  of  the 
processing  of  copper-zinc  concentrates  under  Ural  conditions 
that  the  scheme  adopted  in  the  project  of  processing  these 
ores  at  the  Sredneurai ’ sk  Plant  has  been  chosen  correctly 
and,  compared  with  the  scheme  of  smelting  concentrates  in 
the  raw  form,  displays  the  following  advantages. 

1.  It  ensures  the  regular  metallurgical  retreatment 
of  high-zincous  concentrates,  which  could  not  be  done  when 
they  are  smelted  in  raw  f^m. 

2.  The  comprehensiveness  of  utilization  of  the  raw 
material  increases  considerably;  in  particular,  the  Sredneu¬ 
rai  ’skiy  Plant  can  obtain  an  additional  large  amount  of  sul¬ 
furic  acid,  and  copper  will  be  recovered  to  a  fuller  extent 
—  as  will  zinc  and  rare  elements  from  the  slags. 

3.  The  sanitary-hygienic  conditions  in  the  region 
around  the  plant  are  improved  drastically. 

4.  The  technical-economic  effectiveness  of  the  Plant’s 
activities  improves  substantially  as  a  result  of  reduction  in 
the  consxamption  of  fuel  when  hot  roasted  charge  is  smelted, 
increase  in  ftu?nace  productivity,  decrease  in  the  production 
costs  of  sulfuric  acid  when  using  rich  gases,  decrease  in  unit 
capital  expenditures  on  sulfuric-acid  production,  and  fuller 
recovery  of  copper,  zinc,  rare  metals  and  particularly,  sulfur 
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